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Every business day, a new 
software program is being 
developed for the Macintosh" 
Personal Computer. 

Software for word pro- 
cessing. Spreadsheets. Business 
graphics. Project management. 
Database management. And 
data communications. 

As well as software that 
enables Macintosh to do things 
that have never been done on 
a computer before. 

Which means the worlds 
easiest-to-use business computer 
is well on its way to becoming 
the worlds most useful busi- 
ness computer. 

Any authorized Apple 
dealer will gladly demonstrate 
that fact. 


Just ask to see the com- 
puter thats software compatible. 
With human beings. 
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Barbara Nessim created this month's cover and sec- 
tion artwork with а Мограк videotex (NAPLPS) 
system. This POP-11/03-based workstation runs Infor- 
mation Provider System (IPS-2] software, providing 
4 drawing modes (аге, rectangle. circle, line. dot. and 
polygon) and 12 colors plus black and white. 
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Computer Design Direction’ Barbara Nessim 
Illustration. Liz Gutowski 
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EDITORIAL 


MISSING SOFTWARE 

Almost all of us these days have wish 
lists of software we know well never 
write ourselves, This applies to sophis- 
ticated personal computer users as well 
as to those who do little programming. 
In brief. the problem is that we can 
dream up more software than we have 
time to code. Few people can interrupt 
work for six months or a year to write 
a complex program—even if the pro- 
gram would increase personal efficiency 
by 20 percent or more. 

On the other hand, there are many 
talented programmers eyeing the 
flourishing software market who don't 
know what to write. It's clear that the 
world doesnt need yet another word 
processor or spreadsheet for the ІВМ 
Personal Computer, but much less clear 
what the world does need. The mass of 
personal computer users consists of 
many segments. There are engineers 
and scientists in various specialties, 
managers and administrators in many 
different industries, academics In all the 
arts and sciences, students and teachers 
at all levels. and many others. Many of 
these different segments are big 
enough to constitute a significant 
market for software. Büt there is no con- 
venient way for these markets to com- 
municate their needs to programmers. 

People often call BYTE to ask if 
anyone here knows of software to per- 
form some particular task or to serve 
some specialty. An anthropologist may 
ask about software for analyzing 
transcribed oral histories. A physician 
may seek software that converts 
diagnostic notes into the standard form 
required by federal health insurance. 
Occasionally we can help. but more 
often we are frustrated because we can't 
make a recommendation or a referral. 

BYTE now proposes to provide à 
means of communication between peo- 
ple in need of software and the 
thousands of programmers who read 
BYTE. If you need software, write "Miss- 
ing Software; c BYTE, РОВ 372. Han- 
cock. NH 03449. Be sure to include the 
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following information: 


1. Exactly what must the software do? 
2. Where can the programmer get 
detailed information necessary to 
write the software? 

3. How many people do you estimate 
need the software, and what is the 
basis of the estimate? 

4. What would potential users be will- 
ing to pay for a license to the 
software? 

5. How could a programmer best 
market the completed program to the 
people who need it? 


Please note that BYTE has no inten- 
tion of entering the software business. 
Our concerns are to help bring the 
benefits of personal computers to more 
people, to increase (һе benefits to cur- 
rent users, and to prevent programmers 
from duplicating one another's efforts. 
We can't guarantee results, but we will 
publish responses to "Missing Soft- 
ware" in the hope of enabling program- 
mers to apply their efforts to the most 
pressing needs of personal computer 


users today. 


THE THIRD BYTE COMPUTER 
SHOW: SAN FRANCISCO 


The third BYTE Computer Show will take 
place Thursday through Sunday. 
September 6 through 9, in Brooks Hall at 
the San Francisco Civic Center. Jerry 
Pournelle will address a plenary session 
on Saturday afternoon. Jerry. Steve Ciar- 
са. and several BYTE editors will be avail- 
able in our booth during much of the 
show. Cover artist Robert Tinney will bring 
reproductions of many BYTE covers. 
There will be 25 conference sessions 
held Thursday through Saturday. and a 
special program on Sunday. Conference 
sessions will include: West Coast Bureau 
Chief Ezra Shapiro moderating a panel 
on idea-processing software; Contrib- 
uting Editor Mark Klein on telecom- 
munications; Features Editor Mike Vose 
and his panel on new directions in 
BASIC. Other sessions include: a forum 
on programming languages: a discus- 


sion of next-generation operating 5у5- 
tems; a program on ro : and others 
on artificial intelligence. the C language. 
graphics add-ons, notebook computers, 
databases, and many other topics. 

This is not an industry show, but one 
for computer users. Many exhibitors will 
be selling equipment and software, so 
you']] have a chance to enhance your 
system and increase your knowledge of 
personal computing. The second BYTE 
Computer Show, held in June in Los 
Angeles, had good attendance, strong 
conference sessions, lively discussions, 
and some real bargains. We have great 
hopes for the San Francisco show and 
plan to see you there. 


TUNING THE REDESIGN 


In the October issue, well be making 
some adjustments in the redesign of 
BYTE. іп particular, some of the smaller 
type printed much lighter in the actual 
magazine than it had in limited tests. As 
a result, we recognize the need to in- 
crease the point size and the weight of 
letters to the editor. Ask BYTE. Review 
Feedback. Chaos Manor Mail. etc. We 
must apologize for the small type to 
those who had difficulty reading it. We 
were just trying to pack in more infor- 
mation. To those who applauded the 
use of small type to get more letters and 
other reader feedback into the maga- 
zine, we must apologize for the need to 
increase the point size next month. 
Some дау, of course, magazines will be 
electronic, and each reader will be able 
to set the type face and point size as 
desired. Alas, that day is not yet. 


COMPUTER ARTIST ............., 
This month, our computer-generated 
cover and section art are the work of 
Barbara Nessim, a noted New York 
artist. Her work shows any remaining 
skeptics that computers mix well with 
art. Harmony Books will publish а col- 
lection of Barbara Nessim’s computer 
art in Spring 1985. 

— Phil Lemmons. Editor in Chief 
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What if vour PC 

suddenlv became 
faster, smarter © 

and easier to use? 


You're going to be hearing a lot 
about our new productivity software. 
Framework?" You ll sce business 
magazine ads and even TV commer- 
cials. But those aren't for you. They're 
directed at the first time PC buyers. 

Right here is where you'll get 
the inside story on Framework. 

Framework introduces a new 
generation of software. Its the logical 
step beyond spreadsheet -based ime- 
grated software like 1 -2- M" 

Framework is for thinkers. It's 
an idea processor that's equally com- 
tortable with words and numbers. 
Novices сап learn Framework s 
unique outlining feature, word process- 
ing. spreadsheet, graphics, and 
database in a matter of hours. But 
what's really in Framework for you? 

You сап run PC DOS compatible 
programs like dBASE II* or 1-2-3 
within Framework. You can write 
macros easier and faster than ever. 

Framework has и full applications 
language named Fred." which is 
going to make it the hottest teket lor 
third-party developers since dBASE П. 

And you can ignore all of Framc- 
work's friendly menus and HELP 
leatures for beginners. because 
Framework works even better and 
faster with power commands. 

The more you know about sott- 
ware. the more amazed you're going 
to be when vou see Framework. 

For more intormation call 
(800) 437-4329 extension 222 
or in Colorado (303) 799-4900 


extension 222, 


ASHTON I[AIE. 


21084 Ashton- Tate, All nghi reserved Framework, Eris Бог Phinker- 
trod атай Ashton Tate are frademarhs of Ashton Тисе JB c |1 
aui dil of AS Tate | 2 31a ödemark of Lotus Des elofimient Corp 


Framework. For Thinkers. 
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HX-12. А high resolution The SR-12 delivers even 
monitor at a medium better resolution color for 
resolution price. a better-than-ever price. 


At first glance, ће SR-12 might appear 
similar to the HX-12 with a non-glare 
screen and .31тт dot pitch su ing 
690 horizontal resolution. But a closer 
look. SR-12's scan frequency is 31.5 KHz, 
allowing the SR-12 to support 480 vertical 
resolution іп non-interlaced mode. That 
means a high-quality, flickerless image 
monoch 


HX-12 is a high resolution RGB color 
monitor that's colorful enough for all your 
Du needs and sharp enough for 
word processing. 

With its own cable that plugs directly into 
the IBM PC, the HX-12 delivers a rainbow 
of 16 colors on a non-glare screen. All that 
includes clean whites without red bleed. 


with text that’s up to rome 
In fact, all the colors are clean and crisp 
; standards. What's more, you get all 
thanks to the HX-12's .31mm dot pitch and 
690 x 240 (non-interlaced) resolution. that quality for $799. 
around. Nothing else compares to For us сое with all IBM снна 
- get the Princeton Doubler. Priced 
the HX-12 priced at just $695. at $249, it allows you to run the SR-12 from 
a standard ІВМ or ІВМ equivalent color 
card in the IBM PC. 
You can't beat the SRI-12 for resolution or 
price. 
ow or rca t PR INCETON 
dp UN eil ad Princeton Graphic Systems. 


All rights reserved An intelligent Systermns Company 
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a quality t look for this symbol. 


MAX-12. You wont find a 


PGS combines easy-on- amber 
phosphor and al x 350 
resolution to give you the MAX-12, the best 
monochrome monitor for your money. 
Check the non-glare screen. Dynamic 
focusing circuitry keeps the image sharp, 
not only in the center, but around the 
edges and in the corners. Then check 
the price. At $249 the MAX-12 is less 

expensive than the leading green-on- 
black competitor. And there's more. The 
MAX-12 works with the IBM PC and other 
IBM compatibles. 


For clarity, performance and price, your 
choice is clear. Make it the new “12. 


Princeton Graphic Systems 

170 Wall Street, Princeton, N.J. 08540 
(609) 683-1660/(800) 221-1490 EXT. 29 
Telex: 821402 PGS PRIN 
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Meet the Standard. 


e More convenience, thanks to a built-in clock 
calendar that provides automatic time and date stamping. \ 
* More productivity with SuperPak™ utility diskette including 
SuperDrive” PC World's User Survey award-winner, that works 
like a drive but fifty times faster — and SuperSpool" so you can 
print and input at the same time. 
му Dee to босата 100. SixPakPlus ls one of 
And. with our new ido мес. = you dont even hee to crack 
our manual to learn how to take full advantage of SixPakPlus' 
features and functions. 


AST SixPakPlus has | "mie 
set the standard | (555 оо, тео 
100,000 times. ner md 41. 
Г | n BE - graphics products. : | | 1 


| Contact: 
®. 4 have manufactured and shipped more than 100,000 ` AST Research inc. 
minu multitunction boards in less than a year — an "nil . . 2121 Aiton Avenue 
38 quality and quantity are compatible. |... ИМпе, СА 82714 
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LOOK NO FURTHER! 
ЖЕТІ get you low 
prices ani 1851 
service, or else! - 


К: 


ALPHA OMEGA 


ОЛРОТЕК PRODUCTS 


COMPUTE RS 


TAVA РС ІВМ Compatible. 128K, 3-320Ж 
Drives, Parallel Port, Monitor. .... $1989 


Board, DOS 2.1, Amdek 300G . .2669 


DISKETTES 
SCOTCH 3M SSDD ............... ..$23 
MAXELL MD2 0500 .................38 

PRINTERS 


C. ТОН 8510 Р. 120 cps ....... 
EPSON FXBO 160 сре ...............439 
EPSON ҒХ100 180 ора........... .. 679 
EPSON LO 1500 ..................1189 


OKIDATA Microline 92 160 cpa 419 
аА ране АЗАР ... 899 
GEMINI 10X 120 сре......... .......ЖЛф 
GEMINI 16X 120 срө. ............ 380 
NEC 3550 35 сре ШО ..... ._.. 13718 
JUKI 6100 ШО 18 срв............. .435 
С. ТОН F-10 40 срз............ . » . 1078 
НА modem 1200 ..........8482 
HAYES Smarimodem 12008 IBM......425 
HAYES Micromodem ile ........... ..249 
BIZCOMP ІВМ Int. 1200 ............ 345 


ANCHOR А. Mark XII 300/1200 o. 289 


TAXAN 12" 

TAXAN 121 IBM green ............ ‚159 
АМОЕК 310A for IBM PC ............ 169 
АМОЕК 300G 12" Green .,....,..... 135 
AMDEK 300A 12" Amber ..... .... .145 
AMDEK Color 1+ 13"............... 299 
PRINCETON HX-12 RGB. ........... 495 
PRINCETON SR15 Super Hi Res SAVE 


APPLE PERIPHERALS & SOFTWARE 


VIDEX Videoterm 80C w/softswitch $209 


VIDEX Әгеіөті.................. 279 
MICROSOFT 16K RAMcard 99 
MICROSOFT 280 248 
MICROSOFT Premium Pack ......... 478 
MICROSOFT Premium Softcard ПЕ .. .348 
KRAFT & TG Joystick ............... 45 


WIZARD ІРІ Paraitel interface "ee ms 
PROMETHIUS Versacard . .-....149 
FEVDONE ....,»............... 269 
ON ..68 
COOL А TIME (Тал, surge, clock). ME. LI 75 
ПАСГАРШФ........;......-......... 70 
PFS Filing System .. 81 
PFS Report ..... senate? ШЕ 81 
p, "4 oes e o oem Se ew зс 380 
Wordstar ............. « 249 
Home Accountam ............... ,.SAVE 
Multiplan .. "TT 4«зез««ка 165 
DB Master Version 4 ,.... ...... ..2409 
ОВ Utiitty 1 оғ2............... E. 96 
Magic Window ll..... M кеа «ө е ЕИ 
Multipian Mcintosh ..... “Әңг ....152% 
Basic Mcintosh ..... GOTT. 
Thinktank for Mac ...... peo. 79 
Memorex Diaketies for Мес ........... B9 
Msc Carrying Case ...... ANTT ғат» 69 
ІВМ PERIPHERALS & SOFTWARE 
TURBO 10 int. 10MB Hard Disk ....... $349 
TANDON TM100-2 360K . 219 
TEAC % Height 360K ........ 195 
MICROSOFT Mouse ............ .139 
QUADRAM Quadboard w/64K-384K 319 
QUADRAM Quadiink ... ..489 
QUADRAM Quadcolor | . . 209 
64K RAM Kit 200 ns .. ..55 
. 279 
. . 295 
HAYES Mach I| Joystick 44%» а in va ca 35 
Property Management . 335 
Home Accountant + ............ SAVE 
0170 Е ТРУТЬ" 319 
PFS Filing System .. 85 
РЕВ: Нәрәб......................... 81 
мы 2............4...... 319 
Lotus 485 
ОВаэв tll... бар 
0 50H б. г. А 329 
Framework. ..... SAVE 
ous 7o JERÉX 0007 CX 22... 249 
Wordetar Ртораск w/Mailmrg, 
DL . -3090 
ктө . .165 


Hundreds of available items. Call for complete pricing information. 


We do not charge for VISA or MASTERCARD 


213 345-4422 [= “er 


18612 Ventura Bivd., Tarzana, СА 91356 


Adi prockacté ie аз Macfory amie? paciusges Vil arenes мі merus іг” 30 Сына а а urns oua 
Бе accompanied by БАЛА rester AB cotter returrm will be subject to e 10% resiockang fme. For prepaid orders ете edi be а 3% 
ehapping charge. 9% for UPS Выю Labat; $6.00 minimum. ай orders daiis U.S. ай 19%, shipping There wil be an квота 84 00 
surcharge on C.O.D. orders. Cash or Cashters Check ia required an C. O.D. orders. Сай! residents edd 8 ЭЛЬ sates мк Prices subiecto 
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LETTERS 


space to articles dealing with these brands of 
computers. The suitability of a computer for a 
situation depends on the particular application 
of the computer, not its trade name. 

] recently purchased my first computer and. 
after careful shopping. chose the Fujitsu 
Micro-16s, little thanks to BYTE. After screen- 
ing old issues 1 came up with only one technical 
article about this system. It was just enough to 
spark my interest to hunt for more information. 
Why does BYTE basically ignore Japanese com- 
puters like Sord. NEC. and Fujitsu? The 
Micro-16s. with its 24-bit data bus, replaceable 
microprocessors, and ability to access up to 5 
megat ytes of keyboard RAM using the 68000 
chip. is not expensive and makes the IBM PC 
and even the new Apple Macintosh look like 
a pair of plow horses. So what if it doesn't run 
Lotus |-2-3—other software exists that's as good 
or better. 

| picked my computer because it is an alter- 
native to the ІВМ PC. rather than a clone Му 
friends and | feel that these japanese computer 
systems are not only a lot different than 
American systems, they're a lot better, 

DAVE MCCONNELL 
Wichita. KS 


We ran articles in June 1983 showing the 
great variety of 16-bit systems available. inm 
cluding the Fujitsu Micro-lós. and we pub- 
lished a review of the МЕС АРС in October 
1983. A review of the Sanyo MBC-550 ap- 
peared in August 1984 and an article using the 
Sony SMC-70 appeared іп July. We have also 
done one article on the NEC PC-8201 portable 
(June 1983) and have covered the Epson ОХО 
and HX-20. The preponderance of articles on 
American machines reflects the number of 
manuscripts submitted about them rather than 
a policy at BYTE. 


À SECOND 
OPINION ON THE SAGE 


ввавваозгтвоесвевеевевевоеввовеееераевегвеве 


| must take exception to some of the statements 
Jerry Pournelle made in "Chaos Manor's Hard- 
Disk System" (May. page 59). Mr. Pournelle (and 
by reference. Rod Coleman) appears to have 
a strong anti-UNIX attitude. From the comments 
made it looks like this position results from lack 
of familiarity with UNIX. On page 74 Mr. Cole- 
тап is quoted as attributing the error message 
"Volume not on line’ to UNIX; in fact this is a 
p-System error message. | could give many ex- 
amples of user difficulty with the p-System (eg.. 
ambiguities such as "€" to enter the editor and 
"e" to exit the editor without saving the ses- 
sion). Users are not served bv commentary on 
Operating-system use that is not based on a 
reasonable degree of familiarity with that 


m. 

Mr. Pournelles characterization of the Sage 
as "the best 68000 computer available" cannot 
be taken seriously. The Sage is a fine 68000 
computer for single-user applications. but it 
lacks many architectural features needed for 
multiuser, multitasking applications Sage has 

(continued) 


Sprints rapidly through your printin 
without tying up your computer. 
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HOSTS X TARGETS 


TO ORDER OR FOR INFORMATION 
CALL OR WRITE: 

MANX SOFTWARE SYSTEMS 

Box 55 

Shrewsbury, NJ 07701 

TX 4995812 
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A TRADEMARK OF TANDY 


M-B6 & СР M-80 ARE TRADEMARKS ( 
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| 800-221-0440 
| 201-780-4004 (NJ) 
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LETTERS 


card programming is not adequately docu- 
mented in Apples other lle manuals (as evi- 
denced by caveats in Apple Part #031-0408-А. 
Errata to the Apple 80-Column Text Card 
Manual”) 

The Apple dot-matrix-printer user's manual 
is often absent when you buy a printer directiy 
through Apple A friend of mine who bought 


| ап Apple Іс system recently found no printer 


manual with her Apple printer. 

With Apple proffering low-level manuals such 
as The ProDOS Users Manual and The Apple Не 
Owner's Manual in the name of user friendliness 
you would think the company would not leave 
users to puzzle out crucial elements of their 
systems unassisted [it is simple to write easy- 
to-understand manuals if you don't say much) 
I don't discount the tutorial utility af The Owner's 
Manual but it is not very useful after you set up 
the computer | do find The PraDOS User s Manual 
in а word. pretentious |140 pages describing the 
ProDOS equivalents of MUFFIN and FID and 
hierarchicai file structure gives credence to the 
phrase “wordy and verbose’) The ProDOS 
utilities supplied іп The ProDOS User's Kit are 
useless without sufficient description of Pro- 
DOS functions to understand the environment 
The book should have more closely resembled 
the excellent DOS 3.3 manuals, with the possi- 
ble exception of a separate volume for the MLI 
Apple also has unbundled the manuals and 
strewn information among them In а haphazard 
manner (the only documented input routine lor 
the 80-column card is in The Applesoft Tutenal but 
not in the 8O-column card documents or any 
of the other presently available tle manuals) 
Apples review procedure is apparently not 
adequate 

There simply is no reason these manuals 
should be во hard to obtain | have been ап 
Apple owner since 1980 and | expect better 
and more responsible support from the com- 
pany | was appalled that my Apple Пе came 
with only The Owner s Manual and the DOS 3 3 
manuals ! can only imagine what a nightmare 
it must be for those who are now purchasing 
ProDOS-based Apple systems essentially un- 
documented My only conclusion is that Ap- 
ple sells computers for their value in running 

canned’ programs. 

1 am hoping to change this Apple's Customer 


| Service Department will have to receive user 


complaints in order to bargain with Apple's 
Marketing Department. which appears to be the 
source of the problems И you have also ex 
perienced these problems please write to 
Apple Computer Inc M/S 22 20525 Мапап! 
Ave., Cupertino, СА 95014. and complain if you 
have also experienced these problems 
DENNIS DOMS 
Kansas City, MO 


А READER COMPLAINS 


ааввәРіэзериавгаййееббдеейігееевектесераееговчвгее 


| As a librarian in а public school system | see 


quite a few computer magazines and BYTE is 
one of the best, However, the fact that IBM and 
Apple dominate computer sales |5 no reason 
to devote such a large percentage ol editorial 

сокити 


WHO SAYS "YOU CAN'T TAKE IT WITH YOU"? 


When ме at ntertec intro- — that's exactly what itl give you. ; 
duced our new HeadStart" com- And because its also portable, | Hossa Standard Features: 


Size; 15.75" wide, 1275" deep, 11.30" high. 


puter we said “it’s the fastest, you can take it anywhere. Weight: 25 Ibs. 

smallest, most powerful business Well, almost. MÀ MÀ! | 

computer in its class” For more information callus | are expandable to i, ғ қ 
What more could we say? at (803) 798-9100 or write: — ——— M ol 


How about “it’s also portable" Intertec, Dept.“HeadStart? 2300 | śr. Optional 34 or SW external drives 
Every HeadStart computer Broad River Road, Columbia, SC | а обат победы өсте, 


comes with its own easy-carrying 29210. азамат: 
handle. You can choose between transportability 


Disk Operating Software: “CP/M RO for 8 bit. 

**MS DOS for 16 bit LAN DOS for multi-user 8 or 16 

bit operation. 

"Concurrent СР'М 86 optional. 

Interfaces: One RS 449/ RS 232 compatible serial port. 

One Centronics compatible parallel printer part. 

Extemal bus. Coaxial communications interface. 

External disk |/О interface. Optional network pnnt 

spooling interface. 

Networking: Up to 255 HeadStarts may be connected 

via a coaxial, multi-user network into one of 2 optional 

data storage systems. 

Optional Data Storage Systems: Two models are avarl- 

able, А І0МВ, 5" system is expandable to 20МВ. А 

SOMA, 8° system (25MB fixed, 25MB removable) is 
expandable to 545MB іп 165MB increments. 


a full size keyboard or a special 
compact version that snaps easily 
on the front of the screen. Either 
way, you get all the great features 
that make HeadStart unique. À 
big twelve inch screen, eight м 
sixteen bit processors, upgrad- 
able to one megabyte and it's 
networkable up to 255 users. 

We named our new business 
computer ^HeadStart" because 


RU ай dem ee. 
“ықы ыл таштай шый үй 
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AN UNFORTUNATE 
MISSPELLING 


тотеттоеоезозвриввевевоегагеоваеаваоеааһеавгваь 


І was reading the article "Simulation о! 
Weighted Voting: The Banzhaf Index" by Philip 
A. Schrodt (March. page 138), when І noticed 
a strange misspelling of our prime minister's 
пате. who, іп fact. isn't "Bennito" but “Bettino” 
Craxi. This Is both unfortunate and funny: it's 
unfortunate because the name "Benito" 
reminds Italian people of an uniucky part of 
their history that isnt comparable to today's 
democracy. and it's funny because the only 
other journal that "unintentionally" made such 
a mistake was Рида, In one of its recent articles 
attacking our government. 

Apart from this, I'd like to point out that the 
real Banzhaf indexes for the Italian situation are 
much different from the ones given by Mr. 
oo Mr. Schrodt did not consider several 
actors. 


* the importance of the Italian Social Move- 
ment |5 very small because no one would 
accept its partnership 

* the Proletarian Democrats would oniy join 
the Communists 

* the Radicals are against everybody 


Mr. Schrodt also did not consider the fact that 
it's the first time in 30 years that a Socialist has 
become prime minister. 

Mr Schrodts attempt to simplify and sym- 
bolize political situations is interesting. but | 
think he should read some unbiased foreign 
newspapers before attempting this with coun- 
tries other than his own. 

PAOLO PRANDIN! 
Brescia, Italy 


Thank you for your letter. My misspelling of 
Bettino Craxi's name was. of course. an error. 
and і can assure you that it was purely acci- 
dental! and was not intended as a political 
statement. іп fact. і had specifically looked up 
the spelling and ! must have made the mistake 
when typing from my notes. 

Nonetheless, ! should have caught the er- 
ror, particularly since I follow italian politics 
closely enough to realize that this misspelling 
of Mr. Craxi's name has become rather pop- 
ular lately in Itallan publications on the feft 
{ата not just іп Pravda). ! assure you again that 

no political statement was Intended 
on my part, and I have no strong feelings one 
way or the other regarding Mr. Crax!'s admin- 
istration. 

Regarding the applicability of the Banzhaf 
index to the current strength of the Socialist 
party. Гат fully aware that parties such as the 
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MS! and Radicals would be unlikely to become 


n politics few things are 
impossible. The Banzhaf index is an approx- 
imation only and there are more refined tech- 
niques available to handle contingencies such 
as the ones you mentioned. Nevertheless. і still 
find it interesting that the latest election gave 
the Socialists greater Banzhaf power than 
they've had at any time іп the past 20 years. 
and і found this fact useful. 

Í received a couple of other letters from italy 
pointing out my spelling mistake, although the 
other writers assumed that the error was ac- 
cidental. іп fact. on the basis of the response 
to this article and my earlier articles in BYTE. 
there are many italian and English BYTE read- 
ers. Given that. ! can assure you that ín the 
future 1 will be far more careful іп my proof 
reading, and. again. my apologies for the error. 
PHILIP А. SCHRODT 

Clinton, NY 


ON TRADEMARKS 


фри ор очер и о о о о о офорооосвооюи 


To an impartial outside observer It would seem 
that the American society in general, and the 
microcomputer business |n particular, is 
reaching the stage where it is based on a 
suerage scheme. 

The ever-increasing problems caused by the 
proliferation of trademarks and registered 
trademarks must surely be an advantage to 
lawyers and attorneys, suerage forms at the 
ready. who can keep a watchful eye on witting 
or unwitting violators. 

If the present trend continues. every word in 
BYTE magazine will have to include a trademark 
or registered mark. Ultimately, the letters TM 
may be trademarked, resulting in a recursive 
process of marking trademarked trademarks. 

An alternative solution perhaps would be to 
print a list of all words or sequences of letters 
and numbers used in the relevant issue of the 
magazine, with a general disclaimer that any or 
all of the wards or sequences of characters may 
or may not be a trademark or registered trade- 
mark, 

ARNE ROHDE 
Struer, Denmark 


PS. This letter, including this postscript. corn- 
tains the following words or sequences of char- 
acters. any or all or none of which may be 
trademarks or registered trademarks of zero, 
one, or more companies or organizations: a. 
advantage. all, alternative, атегісап, an, and, 
any, arne, at, attorneys, based, be, business, 
by, byte. can, caused, characters, companies, 
contains, continues, denmark, disclaimer. ever. 


every. eye, following. forms. general, have. if. 
impartial. in, include, including, increasing. is, 
issue. it, keep. lawyers. letter, letters, list. mag- 
azine, mark, marking, may, microcomputer. 
more. must. none. not, numbers, observer. of. 
on, one, or, organizations, outside, particular. 
perhaps. postscript. present, print, problems. 
process, proliferation, p.s.. reaching, ready, re- 
cursive, registered, relevant, resulting, гоћае, 
scheme, seem. sequences, society, solution, 
stage. struer. suerage. surely. that. the. this. tm. 
to. trademark, trademarked. trademarks. 
trend, ultimately. unwitting. used. violators. 
watchiw, where, which. who, will, with, witting. 
word, words. would, zero. 


A CALL FOR BETTER 
APPLE SUPPORT 


| was pleased to see that Phi] Lemmons is now 
BYTE's editor in chief. | also appreciated his 
editorial on ethics (April. page 4). 

| have some complaints regarding Apple 
Computer Inc. that | hope BYTE's readership 
can help me with. t apologize in advance for 
the limited scope of the complaints and for 
using BYTE as a platform, but | have gotten no 
action from Apple despite repeated contact. 

| work with several Apple users in Kansas City 
who have had trouble in the past several 
months obtaining manuals from Apple. notably 
The ProDOS Technical Manual. Apple Пе Design 
Guidelines, and The Apple Dot Matrix Printer User's 
Manual. | have, through repeated contact with 
Apple come to the conclusion that the problem 
is at Apple, rather than at the dealers Apples 
Customer Service Department has been as 
helpful as possible, but it cannot overcome 
basic errors In maintaining availability of these 
vital publications. The PreDOS Technical Manual 
and Apple Пе Design Guidelines were out of publica 
tion until recently, and as yet | have been unable 
to get a verifiable delivery date from local 
dealers. 

The ProDOS Technical Manual has been printed 
at least once for developers, but | attempted 
to order one shortly after purchasing The Pre- 
DOS Users Kit and was told they were out of 
stock and would not be reprinted until May. it 
Is now [une and they are nowhere in sight. It 
is not possible to do any credible machinean- 
guage programming Involving ProDOS without 
this reference 

Apple lle Dengn Guidelines is quoted in Apple's 
own Пе literature as a reference for program- 
ming for the Apple Пе 80-columrtext cards. 1 
have been on its trail most of this year; it Is {ас- 
cording to my Apple dealer) out of print and 
unavallable until June of this year. The tle text- 

(continued) 


“Dare to 


TI makes the best software 
perform even better. 


When choosing a computer, there are 
two important things to look for. Who 
runs the best software—and who runs 
the software best! That's why мете staging 
a dramatic country-wide side-by-side 
comparison against IBM™ called “Dare 
to Compare.” 

Come to a participating dealer and 
take the “Dare to Compare” challenge. 
You'll see first-hand how... 


TI makes software 
faster to use. 


Take a closer look. See how we give you 
more information on-screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10, Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit/delete keys to reduce the «а 


chance of making mistakes. 


TI makes software 
easier to use. 


ТІ gives you up to 8 colors 
on-screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 
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IBM Personal Computer 


And TI makes it easier to get your data 
on-screen. Our keyboard is simpler—it's 
more like the familiar ІВМ Selectric™ 
typewriter than the IBM PC keyboard is. 


мА» $. ТІ lets you see for yourself. 

. Right now, you can “Dare to Compare" 
for yourself at participating T1 dealers all 
over the country. Stop in, put both 
machines through their paces using the 
same software titles, and see for yourself 
22 how the Texas Instruments Professional 
» Computer makes the best software per- 

Р form even better. 

For the name of a participating dealer 
near you, please call TI toll-free at 
1-800-527-3500, or write: Texas Instru- 
ments Incorporated, PO. Box 402430, 

t. DCA-232BY, 


as, Texas 75240. A 
«Xi 


| TEXAS 
INSTRUMENTS 


Creating useful products and services for you. 


BPS Busines Oraphici M shown. 
BPS is a trademark of Business 
& Professional Software Incorporated. 
IBM and Selectric are rrademarks of 
Internarional Busines Machines, Inc. 


Copyright © 1984 Texas Instruments 


Texas Instruments Professional Computer 


ОТС 2763-69-R! 


MOTUS 


Printegrated. 


Now, translate your integrated soft- to access than any other dot matrix For under $1,000 you get twice the 
ware into integrated hard copy, with ог daisy wheel printer. performance of typical dot matrix 
the ТІ OMNI 8007 Model 55 The 855% ріе charts are rounder. . printers. Or all the performance of a 
printer. So versatile, it combines let- ^ all its graphics аге sharper than оп daisy wheel printer, and then some, 
ter-quality print, draft-quality print other Ln matrix printers, because the for half the price. 

and graphics as по other printer сап. ТІ 855 prints more dots per inch. Y So get the best of all printers, and 
It prints letter-quality twice as fast for daisy wheel printers...no graphics. get optimum results from your inte- 


as comparably priced daisy wheel grated software. With the TI 855. 
printers, yet gives you characters just Th ] | 5 5 5 See it at your nearest authorized 
as sharp, just as clear. e TI dealer. Or call toll-free: 


It prints rough drafts ten times faster 1-800-527-3500. Or write Texas 


han d | ‚ fas P rr Instruments Incorporated, РО. 
E rinter Box 402430, Dept. DPF-182BY, 
The printer for all major PC's Dallas, Texas 75240. 


most any other dot matrix printer. 


Only the ТІ 855 has snap-in font d 
modules. Just touch a button; change : : 
your Чол», The - кері you Жүзе 
more typestyles to choose from than —— M 
ordinary dot matrix printers. It h > e; Am Wo its 


makes them quicker, cleaner, easier pem Du Creating useful products 
ы and services for you. 


T OMNI 800 is a trademark of Texas Instrument Incorporated 
Copyright © 1964 Texas Instruments incorpoesed. 2763-36 
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IBM Announces PCjr Enhancements, Software, Education Program 
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ІВМ replaced the PCjr's "Chiclet" keyboard with a typewriter-style keyboard, which will be 
standard on the PCjr and free for all current PCjr owners. ІВМ also announced $325 128K- 
byte memory-expansion units for the PCjr. To use more than one expansion unit, you must 
also buy a $150 power supply: with it. the PCjr сап be expanded to 512K bytes. ІВМ also 
announced a national program called "Writing to Read,’ which teaches reading and writing 
using PCirs and typewriters. and said it will offer discounts on PCjrs to all teachers and 
schools. 


High-Resolution Printers Unveiled at NCC 
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Quality Micro Systems, Mobile, AL, introduced the QMS SmartWriter, a $4495 laser printer 
based on Canon's 8-page-per-minute print engine. Golden Dawn Computer Systems, Salt 
Lake City, UT. introduced the $3495 Golden Laser, also based on the Canon machine. 
Canon added the LBP-20, a 20-page-per-minute laser printer, while Fujitsu showed its own 
$16,000 16-page-per-minute unit. Ricoh showed a 12-page-per-minute laser printer that will 
be sold to other manufacturers for as little as 55000 without a controller. Both Fujitsu and 
Ricoh also showed image digitizers to complement the printers. 

Canon also announced the Ғ-60, a $545 thermal-transfer printer with a resolution of 360 
dpi. Mitsubishi announced the $1100 M4234, а 180-арі, seven-color, thermaltransfer printer. 
Mitsubishi also showed the CP-5, а $1200 392-dpi printer that produced near photograph 
quality color images but won't be available for at least a year. 


NANOBYTES 

Cromemco unveiled a new line of S-100 computers using UNIX System V. The 68000-based 
System 100 and System 300 Include cache memory. a new memory-management board. 
and a 50-megabyte hard disk for prices ranging from $9995 to $19,995. Cromemco also an- 
nounced a 2-megabyte RAM board for the S-100 bus, priced at $8995... . Paradise 
Systems Inc.. Brisbane, СА, announced a modular graphics/multifunction card for the ІВМ 
PC. The $395 base price includes either monochrome or color graphics. Memory, clock/ 
calendar, disk-controller, and serial-, parallel, or game-port options can also be added to 
the board. ... Seagate and ІВМ have cross-licensed patents. ... Microsoft Is selling the 
PCjr Booster, a 128K-byte expansion board bundled with a Microsoft mouse for $495. Also 
included with the board is JBASIC, a faster BASIC that also takes advantage of the faster 
expansion-card memory. ... AudoPilot Со. Huntington. NY, announced а $459 voice- 
recognition board for the IBM РС.... Bondwell Industrial Co.. Fremont, СА, is selling an 
auto-answer 300-bps telephone-line-powered modem for $90. ... Alphacom announced the 
Alphapro. a 5400 daisy-wheel printer. Interface cartridges for the ІВМ PC. Apple il. or 
Apple Macintosh are $50 each.... Western Graphtec. Irvine. CA, announced the FP 5301. 
a $3000 10-pen plotter. ... NEC Home Electronics announced a $199 color-display adapter 
and a $799 34-inch disk drive for its PC-8201 notebook computer. ... Lanx Corp.. San 
Jose, CA, is now producing perpendicular magnetic recording disks. The company expects to 
produce 200.000 to 400.000 disks per year. with full production by the end of this 

month. ... Oemtek inc., San Jose, СА, will make a line of ІВМ PC-compatible computers to 
sell to other manufacturers. .. . C. Itoh Electronics displayed ап 80-column by 25-line LCD 
at NCC. available for $300 in large quantities. ... Qume has introduced a 90-cps daisy- 
wheel printer. The Sprint 11/90 costs 52695.... Linear Systems Ltd.. Winnipeg. Manitoba. 
Canada, announced the Scrambler, a $499 DES encryption board for the ІВМ РС.... 
Orenda Inc., Los Angeles, СА, announced а $100 controller allowing Atari, Commodore, and 
Apple И computers to control a videodisc player. ... A federal judge in Alexandria, VA, 
sentenced a 24-year-old computer raider to one year probation and ordered him to pay 
for connect time for illegally tapping into the GTE Telenet electronic-mail network. 

From Nikkel BYTE, Tokyo: Kantodenshi has introduced a $200 optical modem, the Logitec 
K-74|. The modem uses optical fiber to communicate up to about 100 meters. 
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Staff-written highlights of late developments іп the microcomputer industry. 


Macintosh Products Get Attention at NCC 


A number of products for Apple's Macintosh were shown at the National Computer Con- 
ference in July, although most of them won't be available until late fall. 

Thunderware Inc.. Orinda, СА, showed a unique $200 Image digitizer for the Macintosh. 
The device is attached to the print head of the Imagewriter printer. scanning any page fed 
through the printer with a resolution of 200 dots per inch in 256 levels of gray. The device 
should be available later this month. 

Koala Technologies showed MacVision. which allows video cameras or videocassette 
recorders to interface with the Macintosh. The resulting bit-mapped images сап be modified 
using MacPaint. MacVision will be available for about $300 in late fall. A similar product. 
Micron Technology's MicronEye Bullet, is now available for $395, including the camera unit. 

Intermatrix Corp., North Hollywood, CA, announced MacPhone. This $200 system includes 
a telephone and software to automatically dial numbers and log calls. A later product may 
add telecommunications features. 

Sunol Systems. Pleasanton. СА, announced Sun*Mac, a network system. As many as 32 
Macintoshes can be linked to the $700 Sun*Mac, which must be connected to a $400 
Sun*Net unit, to which up to three other computers or additional Sun*Nets can also be at- 
tached. Sun*Net is linked in turn to Sunol's Sun*Disk hard-disk units. 

Mark of the Unicorn, Cambridge, MA, announced Professional Composer. a $495 music- 
editing system. Softworks Limited, Chicago, IL. is selling a $395 C compiler. Epson 
demonstrated а $30 program that enables the Macintosh to use Epson's ҒХ-80 printer. 

Expertelligence Inc., Santa Barbara. СА, announced ExperLogo. This $149 version of Logo 
includes Bunny Graphics and is incrementally compiled. A version of LISP is planned. 

Double-Gold Software, San Jose, СА, 15 selling Lock-It-Up, a disk copy-protection system 
for the Macintosh, in addition to versions for the Apple ІІ and ІВМ PC. Double-Gold 
licenses the software for $495. 


Macintosh-like Capabilities for ІВМ PC, Epson ОХ-10 

While Apple scrambles to provide software for the Macintosh, several companies are trying 
to make other computers look like the Macintosh. Bellesoft. Bellevue, WA, has introduced а 
line of pop-up programs for the IBM PC. Using a common Pop-Up kernel. the programs can 
be accessed from any application program. PopDOS makes most DOS commands available 
within other applications. Alarm Clock and Calendar programs will cost $19.95; Note Pad. 
Calculator. and PopDOS are $39.95 each: and TeleComm vill cost $79.95. Bellesoft plans to 
distribute free copies of Alarm Clock to promote the line. 

International Microcomputer Software Inc.. San Rafael. CA, announced PC Paintbrush, a 
color graphics program similar to Apple's MacPaint. PC Paintbrush for the IBM PC should 
be available this month for about $130. Rising Star Industries displayed ValPaint. also similar 
to MacPaint, for the Epson ОХ-10 computer. ValPaint will be available from Epson in the fall. 

ІВМ announced PCjr ColorPaint, a cartridge-based drawing program due out this month. 
The $99 software includes many MacPaint-type features, with 640- by 200-pixel resolution In 
color. (The Macintosh displays 512 by 342 pixels) ColorPaint requires a two-button mouse; 
IBM will not offer one but said the program will work with Mouse Systems’ or Microsoft's 
mice. 


Optical Disks Shown at NCC 


Four companies бйлуй optical-disk-storage products for computers at this year's National 
Computer Conference and at the National Office Machine Dealers Association convention. 

Panasonic showed its $27,000 digital Optical Memory Disk Recorder (OMDR). which uses 
ап &-inch optical disk with a capacity of 700 megabytes per side. Alcatel Thomson CSF 
displayed its !-gigabyte Gigadisc optical-disk drive. The drive will cost $10,000 in quantity. 
and a controller will cost $3100. Shugart showed a similar drive. Hitachi showed its Optical 
Disk Subsystem. which can store 1.3 gigabytes on each side of a 12-inch optical disk. The 
Hitachi system will cost approximately $15.000 in very large quantities. 
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Now last minute presentations 
can be made from 
your personal computer. 
In color. In house. In minutes. 


Introducing Polaroid Palette. 


Whether your presentation is in 30 
minutes or 30 days, the new Polaroid 
Palette Computer Image Recorder will 
make it easier. Priced at under $1500" it 
lets you make Polaroid instant 35mm 
slides or prints from personal 
computer-generated data. Right at your 
desk. So now you can create a presen- 
tation in minutes. Without sending out 
for processing, paying premiums for 
rush service or risking the security of 
your confidential information. 


Works with the graphics 
packages of the IBM PC or XT, 
DEC Rainbow, Apple Пе and П+ 
as well as other pcs. 

The Polaroid Palette is designed to 
work with many graphics software 
packages. In fact, when using such 
popular programs as Graphwriter, 
Chart-Master, Sign-Master, DR Draw 
and DR Graph, Palette can virtually 
double both the horizontal and vertical 
resolution of your monitor. Plus, a 


Circle 293 on inquiry card 


"backfill" feature reduces raster lines 
for a smoother, more finished appear- 
ance. The result — presentation quality 
slides. On-the-spot. 
Color 35mm slides, even from a 
black and white CRT 
Think of it as an artists palette, Be- 
cause Palette “paints” your graphs, 
charts and text. You're choosing from 
up to 72 colors. If you don't want red, 
press a few keys— it's green. And if 
you re not the artistic-type, Polaroid 
has developed a menu of color sets: 
combinations of colors that have been 
specially coordinated to complement 
your presentarions. And all of this is 
yours, even if you have a black and 
white monitor. 
Lets you make last minute 
changes or add 
up-to-the-minute information. 
The Polaroid Palette is the fast, con- 
venient, low-cost way to prepare slides 
for your presentation. And perhaps 


even more important, Palette allows 
you to keep confidential information 
confidential. You won't have to send 
your work out to anyone again. 

So why wait until the last minute to 
find out ahour Polaroid Palette? Call 
this toll-free number or return this 
coupon. Because with Palette you'll 
make your deadlines, in no time. 
| For a demonstration, cali toll-free, or mail the 

coupon to Polaroid Corp., Е.І. Marketing, Dept 
| 604, 575 Technology 5q., Cambridge, МА 02139. 


` CALL 1-800-225-1618 


| D Send information. C Have representative call. 


| В. 9/84 
ем 


zip 


| PC make and mode! 


BiPolaroid | 
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Networking begins with your fine 
computer. Where it goes is unlimited 
when you interface your peripheral 
devices with a 4. 8 or 18 port BayTech 
Serial Port Expander, With BayTech's 
units you can mix-and-match other 
computers and/or peripheral devices 
of different configurations without the 
need to reconfigure. Port conflgura- 
tion of the peripheral device ports 


may be changed by the user with | 


BayTech's menu-driven software. 


BayTechs versatile networking 
multiports. capable of any-port-to- 
any-port interconnection. have virtual- 
ly unlimited applications. With their 
features and low cost, the user can 
create a local network providing ити 
taneous communication for 5, 9. or 18 
RS-232C devices. 


A few companies make a good, 
expensive Serlal Port Expander. 
One company makes an excellent, 
affordable line of them - BayTech. 


е Model 524F $ 329. 
* Model 528F S 619. 
e Model 5218F $1750. 


"We design and price BayTech. Multiports so 
everyone can have an affordable and reliable сот- 
puler network. То solve your networking 
problems. call us." 

Charles R. Ramsey, President 


Bay Technical Associates. Inc. | 


1-800-523-2702 


BAY TECHNICAL 
ASSOCIATES. inc. 


HIGHWAY 603. РО BOX 387 
BAY ST. LOUIS. MS 39520 16011 467-8231 
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no hardware memory management, no hard. 
ware clock that is useful for process switching. 
no truly intelligent hard-disk controller iforcing 
the microprocessor to do seeks, etc), no im 
dependent disk-compietion interrupt. and has 
an irregular arrangement of processor-interrupt 
priority levels. Ош firm was the first to port idris 
(Whitesmiths UNLX-like operating system) to the 
Sage. and we are well acquainted with the prob- 
lems these deficiencies can cause in a true 
multiuser. multitasking environment. 

My purpose is not to put down the Sage. But 
given the existence of computers like Charles 
River Data Systems Universe the Dual, the NCR 
Tower. and the Plexus, to name just a few. Mr 
Pournelle's characterization of the Sage as the 
"best" must be considered only personal opin- 
lon and preference: not objective technical 
assessment. 

RicHARD L. PESKIN, PH.D. 
Flemington. М) 


CHOOSING SOFTWARE FOR А 
DENTISTS OFFICE 


Dr. Jonathan Javitt's article "Computerizing a 
Medical Office" (May. page 171) covered many 
issues that are critical when doctors choose 
their first computer. However, 1 disagree with 
Dr. javitt's contention that doctors should buy 
their software before their hardware. Luckily, 1 
purchased my 8-bit computer (Xerox 820-11) 
prior to my software Medical/dental software 
manuals adequately separated good from bad 
programs. but they did not show degrees of 
goodness. So | started buying demonstration 
disks with manuals. Running the program on my 
computer opened up many new evaluation 
areas to me | found that programming language 
was important—a program written in CB-80 was 
up to [0 times faster than one written in BASIC 
Program features and/or deficiencies became 
readily apparent The differences among pro- 
grams were great. | had to evaluate over 16 
packages before selecting the one that best 
suited my needs. І spent up to rwo weeks and 
12 to 20 hours on most | have been in dental 
practice 28 years and can't remember when I've 
had as much fun. 
WILLIAM E. Tracy. 0.05. 
Beaverton, OR 


HANDLING THE 
REFLECTED VERTEX 
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1 would like to add а few comments to the im, 


teresting article “Fitting Curves to Data" by 
Marco S. Caceci and William P. Cacheris (May. 
page 340}. On page 344 the text reads. "The 
expanded vertex is accepted if it has a lower 
response than the rejected one: otherwise, the 
program accepts the reflected опе” However, 
line 298 of the program indicates that "best" 
should have been used instead of "rejected" 
in the above quoted sentence. 

The original article by |, A. Nelder and R. 
Mead ГА Simplex Method for Function 


Minimization: Computer Journal, Volume 7, page 
308, 1965) gives a slightly different method for 
handling the reflected vertex If the reflected 
vertex's response |у*) is between the lowest re- 
sponse (yj) and the next to lowest response (ци). 
then the reflected vertex is accepted. If y" is 
between yp and the highest response (уд). then 
the vertex coresponding to yj is replaced by 
the reflected vertex (which becomes the new 
vertex with the highest response). Then you pro- 
ceed to contraction or shrinkage. Ironically. 
there is a discrepancy between Nelder and 
Mead's text and their flowchart. just as there 
is a discrepancy between the articles text and 
program. 
JAMES TURSA 
Austin, TX 


The original article by Nelder and Mead pro- 
poses a slightly different algorithm for simplex 
movement than our article. іп their article. they 
differentiate between movement by reflection 
and contraction (when reflection does not pro- 
duce a new "best vertex’) by comparing the 
reflected vertex response. Thus, Neider and 
Mead's test is consistent with thelr flow 
diagrams. Our simplex algorithm differs from 
Neider and Mead's іп use of the "next-to- 
worst" vertex іп simplex movement. We simply 
do not search for the next-to-worst vertex on 
every iteration and accept the reflected vertex 
if it fies between the best and worst vertex (not 
between the best and next-to-worst vertex as 
proposed by Nelder and Mead). Thus our 
code is simpler and faster than the original 
while maintaining efficient simplex movement. 
On page 344, the word "rejected" was іп- 
advertently used instead of the correct word 
"best." This is readily apparent from inspec- 
tion of both our flowchart and program listing. 
which show that an expanded vertex is ac- 
cepted only when both it and the reflected 
vertex are better than the current best vertex. 
WILLIAM P. CACHERIS 

Tallahassee. FL 


BINARY TREES EXPLAINED 


In his article “Indexing Open-Ended Tree Struc- 
tures" (May. page 406). John Snyder provided 
a novel but complex solution to a simple and 
well-understood problem, Despite my nine 
years of experience programming computers, 
| had considerable difficulty deciphering his ar- 
ticle. Let me present the proper solution as de- 
scribed by D. E. Knuth in Fundamenial Algorithms, 
section 2.3.2, "Binary Tree Representation of 
Trees" 

The tree representation is merely a collection 
of nodes and their links. For each node. only 
two links will be provided. The links will be (1) 
a pointer to the first child node and 12) a pointer 
to the sibling node immediately to the right. 
The terms “child” and "sibling" are used here 
to illustrate the relationship between the nodes 
in exactly the manner of a family tree. To 
demonstrate the use of the links in this repre- 
sentation, consider the selection of the АҺ child 
of a particular node: first. the pointer to the first 
Child node is used. then the pointer to the next 
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Listing 1: (а) A structure to represent data and links in each ‘node: (б) the 
search routine. 


іа! struct node | 
struct node “child: 


f* pointer to Ist child */ 


struct node *síbiing; /° pointer to next sibling */ 


із data for node ”/ 


(b) f* search for an element in a tree: 


tree is а pointer to the root node of the tree. 
subs is a Hist of subscripts (counting from 1j. 0 terminated 
returns a pointer to the desired element. or NULL if the 


element does not exist */ 
struct node "searchitree. subs) 
struct node ‘tree: 
int “subs: 
{ 

int i: 

for i: wee && “subs, subs ++) 


for {tree = tree- »child. i = t: tree 66 I e “sub: j++} 


tree = tree- > sibling: 
return (tree): 


sibling is used repeatedly until the Аһ child is 
reached. 

In the C programming language. a structure 
is used to represent the data and links for each 
node {see listing la. presented here). 

Null pointers are used to indicate terminals: 
a null child pointer indicates that there are no 
lower levels and a null sibling poínter indicates 
that this is the last item at this level. Thus the 
search routine is shown in listing Ib. Insertion 
and deletion from such a tree is also simple. 
If one does not have the benefit of pointers and 
structures. there are alternatives. Pointers may 
be replaced with array indices and an array of 
structures тау be replaced with an array for 
each structure member 

LAWRENCE LEINWEBER 
East Cleveland, OH 


i take issue with anyone presenting "the prop- 
er solution" to any problem—the world just 
does not work that way, and neither does pro- 
gramming. 

Гат aware of binary trees. They are some- 
times called B-trees. part of the fun of calling 
mine A-trees. | expected most, if not all, of my 
readers to also be aware of binary trees. So 
I did not feel it necessary to mention them. 
If this assumption was Incorrect. | appreciate 
Mr. Leinweber's review. 

i do not claim to be a computer scientist. 
l like to think of myself as a problem solver. 
When confronted with an application where 
binary trees seemed to be overkill. | searched 
for and found what 1 believe is an interesting 
and useful alternative, especially if tree up- 
dating is infrequent. 1 refuse to believe that 
Ачгеев are more "complex" than binary 
trees—personally, ! find them simpler. 

і particularly like the applicability of ту 
8088's string-scan instruction (mentioned іп 
the article but. unfortunately. not illustrated 
In the sample programs). Once you know the 
value you are looking for. you execute one іле- 


peated) machine instruction to get you there. 
The mathematics of the search algorithm is 
also interesting to me. In fact. ! have pursued 
tree-manipulation methods based upon the 
"difference table" such as tree sorting and 
"normal forms” for trees. 
іп the meantime. | will not be deterred from 
my efforts. both to develop ideas and to share 
them with others. After all. isn't that what pro- 
gramming is al! about? 
JOHN SNYDER 
Baltimore MD 


MORE ON USER FRIENDLINESS 
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| commend both you and William |, Raduche! 
for your courage Defining the term "user friend- 
ly" is no mean feat (see "A Professional's 
Perspective on User Friendliness” Мау. page 
101). | also commend Mr. Raduchel for his 
efforts—with some significant reservations. 

Mr. Raduchel’s article does a doggone good 
lob of isolating the impact of a large number 
of factors present in the computer work environ- 
ment. And there can be little question that his 
math skills are impressively demonstrated in his 
attempt to quantify user friendliness. But | fear 
he is in the doghouse with me because of his 
hyperanalytical approach. 

"User friendly" is a simple phrase The mean- 
ing of the phrase is not locked up in a mathe- 
matical netherworld that can only be pene 
trated with the precisely made points of math- 
ematics. For true meaning. we need only look 
to the simple visual images evoked by each of 
the words in the phrase. 

A "user" is one who uses—in this case—a 
computer. The word "user" is being used to 
modify the meaning of the second word in the 
phrase—'friendly" Friendly to what? Friendly to 
the computersoftware user. it is not hard to 
visualize a person using a computer, 

(continued) 
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Add more users to your multi-user 
computer without expensive hard- 
ware or software modifications. A 
BayTech Port Contention unit will 
maximize utilization of available ports. 
thereby minimizing idle. valuable 
system time. With 6-to-3, 8-to-4 and 
1240-6 port models available. Port 
Contention problems can be solved 
| from micro to mainframe computers. 


The graphic above illustrates a typical | 
BayTech Model 5218B Port Contention 
application. By adding a single 5218B unit, 
a брот mult-user computer gains s 
additional users. thereby doubling access 
ibility to the computer, 

е Model 5288: 6 portsto 3... 5 625. 
е Model 52128; 8 ports to 4 ... 51095, 
е Model 5218B. 12 ports to 6... $1750. 
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Nor is it hard to visualize a friend. Dog is 
man's best friend. We can assume that a com- 
puter must have ar least some of the unique 
behavioral characteristics of a beloved pet dog 
in order ta be considered “friendly” We need 
only answer one question to savor the full rich- 
ness of the phrase: What is unique about a 
dog's behavior toward man that makes dog 
man's best friend? 

The answer to this question is really quite 
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| Always does what it is told. 

2 Never bites its master 

3 Is always very sorry when you yeli at It. 
4. Is exceptionally eager to please 

5. Doesn't eat too much. 


One point | agree with is Mr Raduchel's asser- 
tion that the definition of "user friendly" is de- 
pendent upon the user group. After all. every- 
body likes a dog that fits their temperament 


simple The dog 


But that doesnt change the fact that the dog 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 


can't match? 


Data Rate? 

The MultiModem 
gives you a choice — 
either 1200 or 300 bits 
per second. So you can 

on-line with 
information utilities. 
Check out bulletin 
boards. Dial into corpo- 
rate mainframes. Swap 
files with friends. 


On-Line Time? 

With the Multi- 
Modem get 
Compudervas 
DemoPak, а free two- 
hour demonstration of 
their service, and up to 
Seven more free hours 
if you subscribe. You 
atso get a $50 credit 
towards NewsNet's 
business newsletter 


% 


Service, 


Features & Price? 
Of course, the 
MuiltiModem gives you 
automatic dial, answer, 
and disconnect. Gives 

you the Hayes- 
compatibility you need 
io support popular 
communications soft- 
ware programs like 
Crosstalk, Data Ca 
іше, our own Multicom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 
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MultiModem. 


But Better? 

Yes. The Multi- 
Modem gives you fea- 
tures the Hayes 
Smartmodem 1200" 
can't match. Features 
like dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem- 
ory for six phone num- 
bers. All al a retail price 
of just $549 — com- 
pared to $699 for the 
Smartmodem. 


The new М Мот, 


from Multi-Tech Sys- 
tems. Isn't thia the 
answer ме been 
looking 


For the name of 
your local distributor, 
writa Multi-Tech Sys- | 
tems, Inc., 82 Second “ 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631-3550. 


минт @ 


The right answer every time. 
Circle 264 on inquiry card. 


had better have the five traits already listed. 

| would submit that the problem with most 
computers and software is that they are made 
in the makers image. We all know that this wont 
work out. Frankenstein taught us that What we 
need to do is start making computers and soft- 
ware in the image of the dog. Or perhaps we 
need to let dogs design software and com- 
puters. 

What we don't need are any more doggedly 
determined efforts at quantifying abstract con- 
structs such as “friendliness” After all, when was 
the last time your kids picked a dog out of the 
pound by first regressing the number of wags 
of its tail per minute against their own heart- 
beat? 

In short, | think Mr. Raduchel should have 
answered "yes" when he rhetorically asked if 
user friendly were "another useless 1 болт 
know how to define її, but | know it when | see 
it phenomenon. It may Бе that some pos- 
sessed Pavicvian personality will hound this 
phrase until it succumbs to a logically sterile 
definition. But Mr. Raduchel's dogmatic tail- 
chasing left me dog tired and howling at the 
moon. 

Wooprow F. DICK JR. 
Springfield, VA 
Formal analytical models of abstract concepts 
have their very real limits, but they also have 
their very real value. The article was a first at- 
tempt at a difficult subject, and | have reser- 
vations myself about quantifying user 
friendliness. But 3 model does help us see 
clearly some of the factars at work, so 1 take 
exception with Mr. Dick's remarks. ! agree with 
him that many programs аге іп their maker s 
image. and so we do need standards by which 
to evaluate them. This model is one step. | 
hope. on а path to those standards. 
WILLIAM |, RAOUCHEL 
New York. NY 


As a software designer and developer, | found 
William J. Raduchels article most thought- 
provoking. The idea of developing a mathe- 
matical, experimentally testable model of "user 
friendliness” is certainly an Important one. 
although it seems to me that the usefulness of 
this model is necessarily dependent upon the 

t of methods for assigning concrete 
values to Ру and pi. 

However. as a user of Apples Lisa. | must 
point out that Mr. Raduchel shares two miscon- 
ceptions common to longterm computer users 
who are not well acquainted with the Lisa Of- 
fice System. 

The first is expressed in his statement that 
“Microcomputers. ..permit broader use of 
such еждегіс [my italics] tools as graphics" By no 
stretch of the imagination can graphics. per se. 
be considered esoteric. Graphics. even icons. 
are much more widely understood than are let- 
ters from some alphabet assembled into words 
in some language In the context of current 
computer technology. graphics are esoteric only 
because there are so few systems that allow 
them to be used as easily as alphanumerics. 
It Is certainly arguable that graphics should be 

(continued) 


ATAR ISOFT. All the hits your computer IS missing. 


{| ЕТ showtime. head-to-head with another allows you to enjoy de- | 
| Time for ATARISOFT™ to player. But each player must | veloping your typing 
| show you six exciting, brand beat qualifying times, heights 8 skills at any level. 
| new games that are destined and distances before they can And still play- 
| for stardom. compete in each of the gruel- ing to the de- 
| Games that can be played on ling six events. light of audiences everywhere 
| your Commodore 64, ІВМ Attack is the much- are Pac-Man; Ms. Pac-Man: 
EE PC and Apple IT. (Some titles acclaimed, Jungle Hunt; Battlezone; 
available on IBM PC jr. and Donkey Kong; by Nintendo; 


fun- M 


re VIC 20%) Centipede™ and Pole 


/ 2. 2 a. XS $ А-а | Position’ 
8 for ways to entertain your 
№ Commodore, Apple ог IBM, 
treat it to one of the best 
shows in town, one of the hits 
from ATARISOFT. 
3 meys And don’t forget the 
halls sorts of popcom 
| tantalizingly difficult ATARISOF" are manufactured | 
“ р ahs and ramps in his Ee ic Be ee — m 
endless quest for gems. Iren afe not made, Frea or approved 
In Donkey Kong Jr.’ by iro m md m cupons 


|| Nintendo: Junior tries to 4 


ax VT idet available on [BM PC jr. are Ms. 
rescue his father Kang, Mns 


Pac-Man, Centipede, Donkey Kong, 
Patrol’ and Typo Attack. Available on the 


against immense VIC 20 is Typo Attack. 


1, © 1984 Warner Brothers, Inc.; 2. 
odds. And speak- B B Dudes cud O енед 1982, 1983; 5. 
| ing of Donkey i | Trademark of Konami Indu Co. Ltd 
ик thei 1 | © 1983 of Konami; 4. Trademarks of Baliy 
ong. re's also Mfg. Co. Sublicensed to Atari, Inc. by 
Mario Brothers: by Матсо-Атетіса, Inc.; 5. Trademark and © 
of Taito America Corporation 1982; 6. 
. Nintendo: This time, 


Engincered and designed by Namco 


. Mario and his brother | | Lid. manufactured under 
Luigi battle creatures on mark and © Namco 1982: 7 


г Аа: and O Williams 
1982. manufactured under 
license from Williams 
Electronics, Inc. 


four levels of floors, en- 

. countering all sorts of 

_ treacherous enemies. 
-In Track And Field‘ you 
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"77,732 
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the standard "gateway" to a computer, and alpha- 
numerics the exception. 

Second. in his discussion of limitations on the 
user friendliness of integrated systems. Mr. 
Raduchel suggests that the atternpt to make а 
system friendly inevitably leads to an increase 
in the number of steps required to operate it. 
that there {5 an unavoidable trade-off between 
the ease о learning a system and the ultimate 
ease of using Іс "There are limits to spoon- 
feeding. .. .The effect of this is to raise both 
p and n by requiring many steps to do anything" 
Many software developers recognize the de- 
sirability of providing “shortcuts” for advanced 
users (for example. the optional "appie-key" 
forms of many Lisa menu commands). Further- 
more, as users become more experienced on 
any system. they discover their own more effi- 
cient methods of accomplishing common tasks. 

Perhaps the best demonstration of this would 
be a rewrite of the script given in the article 
for a Lisa user performing a typical task. With 
experience. the Lisa user could reduce this task 
fram 30 steps to 16: 


і Double-click on a general-purpose Lisa- 
Term document to open it. If you perform 
a task but don't need to keep the results per- 
manently it is easy to make a general- 
purpase document for that task and over- 
write the previous contents every time you 
use it. 

2. “Assumed” format conversion. 

3. "Range" [| assume this means "select data 
to be cut") 

4 Cut. 

5. Set aside (LisaTerm document) 

6. Doubleclick оп a general-purpose Lisa- 
Calc document to open it. This document 


! `i Find the premium price for the already contains the formulas and format- 
i! 1; Coverage you need listed in the table be- ting to be used in processing the data ob- 
" | low, avilable for as low as $35 per tained. It also still contains yesterday's data. 
з You can get fast — n d жағ e coupon today. Your which will be overwritten. 
no in ! Ч as ооп 25 " " р 
your ~ аге | it wouldn't be.) —. + begin м DN 7. aoe ( assume this means "select in- 
your computer with SAFEWARE Per- " h [sser coverage, call our toll-free нее Ба 
sonal Computer Insurance It's the only Wu iy number 8 Paste 
coverage designed speciicalhy for per- Up a 1-800-848- 469 9. Calculate. (Actually. by default this step 
Sonal computers used ler business ә с 3 is automatic.| 
—in your office, shop L home F ie n (т diat te oed 10. Mange” (Again. | assume this means 
SAFEWARE prot й €. Жақы or "select data to be cut") 
hardware, ALL purchased software И 174 tbrough Saturday 11. Cut 
Tr media against ec. wh — 1 12, Set aside (LisaCalc document). 
puede --<-%-- regerdien am к j 13. Double-click on a general-purpose Lisa- 
after a low $50 deductible. : Graph document to open it. As before. this 


document still contains yesterday's data, 
which will be overwritten, 

14. "Range" (Select insertion point } 

|5. Paste. 


Total Hardware, Media & Annual — Мао: SAFEWARE. PO. Box 02211. Columbus. OH 43202. 


_ Software System Value. Premium 
D res : BAL rum Before Гт out of business, 


$ 2001-5 5.000 $ 60 please issue my SAFEWARE Insurance Coverage 16. Set aside 
0 X Name There Is no reason for the “erase” steps, since 
ee Street | aii of these documents will be used again to 
ee жең | -— zip | morrow. In many cases, it is possible to reduce 


the three "Set aside" steps to one "Set aside 
everything.’ which would reduce the total n to 
| I4 


Сай e ras On Мм соте | қыст value $ О Check Елсіней ГІ VISA C) MasterCard 


WES c o oe. M Card Юр Date 
furs your xysitrm for ds fadi vetu. 


Сай for student rates. T NEN The net effect of the above simplification is 
to increase pj from D.860 to 0.923 and F from 
No risk. You may return contract lor full refund within Ю days. Coverages - 
күт and usi src ің ide ture, com at exclusions e ман 0.817 то 0.877—a substantial improvement in 


both parameters as a result of user experience. 
On the contrary. | note that the number of 
(continued) 
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We know how easy it is to 
become so totally immersed in your 
work that you forget all about such 
things as 10 o'clock appointments, 
luncheon dates, or even (shudder) 
Board Meetings. That's why we 
designed Macalendar to help you 
plan, organize and implement your 
busy schedule. 

Macalendar is a powerful time 
management tool for the Macintosh™ 
which uniquely combines a calendar 
with an alarm and a notepad — all 
designed to keep you on schedule and 
up-to-date. Best of all, Macalendar 
runs concurrently with all other 
programs, so it's always there when you 
need i. 

Once you've entered important 
times and dates into Macalendar, you 
can go on to work on other applications. 
Macalendar will automatically interrupt 
your program with a chime to remind 
you of your appointment. There's no 
separate disk to insert; Macalendar is 
an ever-present, integral part of your 
Macintosh. 


For detailed reminders or notes, 
take advantage of Macalendar's 
notepad. Simply enter memoranda for 
the appropriate day, and the information 
will be waiting for you when you call it 
up. Plan weeks - even years! - ahead. 
And never again miss another appoint- 
ment, birthday, class, whatever. 

Run out of room on your notepad? 
Just "turn the page" and fill unlimited 
pages with all your information. 
Macalendar lets you document phone 


Cc 9, 1985 10:18 AM + 

hc tober 1985 ХУ 

un Mon Tus Wed Tho fr) tet | 
1 5 


№ 1708 


940 11 пг 
1214 WB *1? ІӨ 19 
B20 21022 23 24025 26 Б 
KE? 28 29 50 Si 


EDUC 9 1985 
Board Maeting 
М Present new merketing strategies | 


3:00 РМ «| 


With Macalendar, 
You Would’ve Been onTime. 


calls, assemble “to-do” lists, plan out a 
daily schedule, etc. 

Now, finally, losing yourself in your 
work doesn't have to mean losing track 
of time . . . thanks to Macalendar.* 


Macalendar, $89; Lisa Desktop Calendar, $295 


1105 NE Circle Blvd. • Corvallis. OR 97330 
(503) 758-0521 


"Expanded version of Macalendar, the Desktop Calendar, ia available for the Lisa. Macintosh ia a trademark of Apple Computer, Inc. Lian із a registered trademark of Apple Computer, Inc. 
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SOMETHING TO 
RELIEVE THIS MESS! 


If you've ever found yourself searching for a calculator, notepad or appointment book 
ma wr CHE 
the absurd situation we're 


— қайысты ард programs you be ready for lightning-fast use. You could just hit a 
| nplisb опе оғ tbe otber of button and open a window for a uotepad, another for 
these tasks . but that's generally meant first a cakulator. Hit the button, again, and your work 


Stepping out of the software you're working would be saved to disk and you d be right back in 
PRI Gates Өкен кәсібі is оне өшет/ш your original software! 


While we're at it, it should also have a perpetual 
would be tucked away in an unuséd part of RAM по calendar linked to a datebook. And even an autodialer, 
matter what program you дё running. with а built-in phonebook. 

Whether you were runing dBasell; botus 1-2-3, Is this piece of software possible? At a pri you can 
төрк or even Turbo Р ШЕ it would always afford . . . now? 


© 


- 

Something totally new in applications 
software from Borland, ! 
the folks who make 
Turbo Pascal 

JUST А KEYSTROKE AWAY. . . 
YOU'RE RUNNING! 

е A CALCULATOR 

* A NOTEPAD 

в AN APPOINTMENT CALENDAR 

© AN AUTO DIALER 

© AN ASCI TABLE 

* AND MUCH MORE 

ALL AT ONCE . ., OR ONE 


ST scum ша ШІ — INTRODUCTORY OFFER 
ANOTHER KEYSTROKE, v ge 

RIGHT WHERE YOU LEFT OFF — Me ED $49. 05 

IN YOUR ORIGINAL PROGRAM! =F- ELT 555. 5 DE s { 

(yon never really left!) EIN! i А CA, Drab ch ce лап - 


SITUE 


МОМ... Whether you're wo in dBasell, Lotus 1-2-5, WordStar 
or whatever . . . You'll your SIDEKICK*, too! 


‘Something brand new. Crafted in Assembly language as carefully Need ia aba ыны pela ee 

as Borland's famous Turbo Pascal, so that it's lighteing-fast andas | your own Sidekick phone directory, or you've fest typed it on the sirem . 

compact as only Borland knows how to make ІН With а notepad that put the cursor next to the number, hit the keystroke, und Sidekick dials 

fas п full-screen editor that saves your notes to disk. You can even swap for youl” 

information back and forth between your applications software There's lots more, too. You can move the Sidekick windows anywhere on tlie 

mil. your Sidekick screen you like. And you can have as many on screen sta time as you need, 
Bh pose you'rd working with a spreadsheet, and you suddenly have an We designed it because we needed It. If you'ye стер been writing a report 

important idea, Just hit the button, a window opens, you write the note and амі needed to боа quick talloulaticn, or jot down а note, then you 


hit the button again. You're right back where you left off In the spreadsheet: шегені why, Tiav. anf Fr litt ond. commete: 
For Visa and MasterCard orders call Toll Free |. 1-800-255-8008 in California 1-800-742-1133 
(lines open 24 hours, 7 days a week} Dealer and Distributor Inquiries Welcome 308-41 38-H400 = 


SIDEKICK* $49.95 Please be sure yobf compater is an ІВМ PC, XT; [t oF free compatible! 


(plus $5.00 shipping and handling МАМЕ - 

nnm "E BORLAND 
Check D Money Order — CITY/STATE/ZIP.. INTERNATIONAL 
VISA О MasterCard], TELEPHONE cioinn TE G Borland Internationa? 


4118 Scotts Vatley Orive 
Calilornie residents add 6% sales tax. Quiside ULSA. add $1500. (T outwde of 
" E U.S A; рй ЙМ must ыз һу bank draft payatiein the ЫБ. andinuS görs, Sory  — Scotts Valley, California 85066 
{ Expiration Datel — — =E] no 01 ec Purchase Orders. t sais, TELEX: 172373 


dBase || а trademark of Ashton-Tale, WordStar is a trademark of MicroPru, Lotus 1-2-3 is a trademark of Lotus Development Corporation. 
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New Release 


We've continually improved Microstat since it was introduced in 
cc ж the latest release includes mony new features you've 
wanted. 


Interactive and Botch Processing 

Expanded Data Management 
Subsystem with New Dota 
Transforms 

Reading data files created by other 
programs 

3 types of Analysis of Variance 

Time Series 

Crosstabs and Chi-Squoare 

Factorials, Permutations, and 
Combinations 

Hypothesis Tests 


Microstat's algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstat's price is $375.00 eee the user's 
manual and is available for the 280, 80864. CPU's and СР/МВО, СР/М86, 
MS-DOS, and PC-DOS. To order. call or write. 


Data sets that can exceed memory 


Multiple R on (including 
Stepwise) 


Scatterpiots (including best fit 
regression) 

Correlation Analysis 

12 Nonparormetric tests 

8 Probobility Distributions 
Descriptive Statistics 

Easy Installation 


6413 N. College Ave. * Indianapolis, IN 46220 
(317) 255-6476 
есо@ой тс. 


Trademarks: Microstat (Ecosoft), CP/M (Digital Research), MS-DOS (Microsoft), 
PC DOS (BM), 280 (leg) 8086. BOBS (Inti) әзәсисп) — 


Powerful in circuit emulation, priced 
well within your grasp. That’s NICE. 


NICE may be only 5” square and thick, but it hands vou full speed. 
real-time emul n—over 50 emulation functions, software breakpoints. 
all memory addres id all 1/O ports. 

Just plug NICE directly into the target MP socket and any R5232 terminal 
for system development, troubleshooting, debugging or testing at home, 
in the lab or in the field 

And NICE hands you all this performance, portability and versatility for only 
$498 the best emulator price /performance ratio on the market, bands down 

Call in your order today using ` 
vour VISA or Mastercard num- N ~ i 
ber: (800) NICOLET outside ICO C 
190-8300 in CA. | 


CA, or (415 
Or send vour 
check or 


» 


money 

order 

to NICE, 

Nicolet 
Paratronics 
Corporation, 

201 Fourier 
Avenuc, Fre- 
mont. СА 94539. 
‘Payment by check. monty 
order. VISA or MasterCard 


NICE i5 3 trademark of Nicolet 
Paratironics Согрогабой 
* Z8) is 2 trademark of Zilog. Inc. 
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steps in the “Standard PC’ case seems to be 


AL EVANS 
Austin. TX 


Mr. Evans has me. | suspect. on ways to 
simplify the Lisa process. but ! think the fact 
that a more experienced user can improve on 
the process is in itself a comment on user 
friendliness. | agree with him that graphics 
should not be esoteric: my use of the word 
reflected only the reality today. Finally, ! agree 
that long-run user-friendly systems, to coin a 
phrase, must provide a process to accom- 
modate users’ learning by doing. 
WILLIAM |. RADUCHEL 
New York, NY 


William ) Raduchel's article on user friendliness 
presented a useful conceptual model for the 
design of easyto-learr/easy-to-use software. Не 
has correctly recognized that wide acceptance 
of computer solutions to routine professional 
problems partly depends on obtaining accurate 
solutions in less time and with less expense 
than available alternatives. He notes that the 
user must recognize that a problem can be 
solved before the system arranged for its solu- 
tion can even be entered. but he seems to con- 
centrate on the number of steps or actions that 
must be taken to reach the desired end prod- 
uct as the basis for comparison between de- 
sign alternatives Mr. Raduchel minimizes the 
"Tinkertoy" approach symbolized by Lisa tech- 
nology. 

1 suggest that the obviousness of an available 
solution may be a more important component 
of user friendliness than the number of steps 
Beginning a problem-solving sequence is often 
the most difficult step. and. provided that subse- 
quent steps are not obscured by the user- 
interface design. beginning work on a problem 
will ultimately lead to an acceptable conclusion 
in most cases. | doubt the number of keystrokes 
needed to reach an acceptable solution is a 
noticeable factor in a user's perception of user 
friendliness within rather wide limits. Software 
designers and human-factors specialists may 
count keystrokes to the exclusion of other im- 
portant variables: users simply do not. As | 
believe the author is aware, it is what the 
keystroke accomplishes and whether it is func- 
tional within the problem-solving sequence that 
is important. 

Users are the best judge of ease of learning 
and ease of use They will tell designers what 
to do if their choices are observed carefully. An 
important principle of psychology is that choice. 
or the allocation of time among concurrently 
available alternatives. is a function of the relative 
frequency of positive feedback or success to 
the individual. In a problem-solving situation. 
this should translate as a function of the percep- 
tion of immediate and discernible progress to- 
ward the goal. This implies that software that ` 
requires frequent actions outside of the prob- 
lem-solving sequence will be less preferred 
(such as passing through a menu that must first 
be called up. inserting control characters in a 
word-processing program, changing disks птап- 

(continued) 
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In the Hard Disk Jungle < à 
[гга C lears 


In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM* PC/XT, the 
Т.1. Professional and related computers. 


TALLGRASS 1 FEATURES 


MASS STORAGE SYSTEMS with formatted 
HardFile'" capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet* and EtherShare'" 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. А dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

[BET “а теңімегенйі trademark of international Business Масе Corp Menet” 


ие 
M C ut n аға” 
ии" » 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 


Available from COMPUTERLAND® Entre? 
Computer Centers, MicroAge® Computer Stores 
and other participating computer dealers. 


New! 
IBM-XT Cartridge 
Tape Backup 
World Headquarters: Tallgrass Technologies Corp. : 11100 W. 82nd St. 
Overland Park, KS 66214 /913/492-8002 ' Telex: 215406 TBYT UR 


Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga. Ontario, Canada LAY ІН2/416/ 873-3244 


European Distribulor: CPS Computer Group, LTD 
екы England B278BH ғ (021 } 7073866 


Headquarters: Tallgrass Technolgies (Australia! г Five Dock Plaza, 
une 12, vere рен pne North Road’ Five Dock ‘Sydney, N.S.W. 2046. (02) 712-2010 


А Technolo 
// Technologies 
Д Techno 


ча trademark of Orchid Technology LiherShare > y а registenmd trademark of Kam Corp 
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ually, etc.) than a program that does not. Lisa/ 
Macintosh technology uses icons, a pointing 
device. and windows to reduce the number of 
actions that are irrelevant to an application. 
even though the number of actions may be 
greater than might be possible with some alter- 
native design. 

The greatest irrelevancy prospective com- 
puter-using problem solvers encounter is man- 
ual reading. Reading a book about a computer 
is relevant to magazine editors. students, even 


computer journalists, but not to small business 
Owners. administrators. or other professionals. 
They will choose to use a system that seems. 
when they look at it. like a way to solve a prob- 
lem connected with their work. Further. they will 
later spend more tire with such a system and 
thereby will discover more about using it in 
other applications. The use of icons and task- 
related screen-display design is a way to attract 
and keep such users. 

Software Is not independent of hardware The 


CET UP THE 


WITH 
OUR 


R eliability 

4 itordability 
Maintainability 
Program 


EE/EPROM PROGRAMMERS & UV ERASERS 


Choose trom our Stand Alone, Intelligent, RS-232 units. 
COMPATIBLE WITH ANY COMPUTER OR TERMINAL. 


GANGPRO-8..........$995.00 UV ERASERS 
Fc ap mia ra adora Apes rc aia ECONOMY MODEL QUV-T8/1.... $49.95 
ОВ ALL 24 ERR Erases over 15 EPROMS. Plastic cae 
Programs ALL 24 pin 629 pin INDUSTRIAL GUV-T8/2N......... $6 
PROMPRO-S .......... 8689.00 EPROMS in 15 minutes 
Powertul easy communi QUV-T5/2T......... 89750 
cations, butfer Alpha Display With 80 minute timer and satety switch. 
Simulation and Keypad Programs QUV-T8/Z.......... $12495 
3. Fast Eraser, 15 EPROMS іп 7 сосуз 30 EPROMS 
PROMPRO- . ‚ .. 9489.00 n 
МК RAM butfer ideal for programming PRODUCTION UNIT............. $149.95 
8748 8749, other Intel MPU's and 16K-128K a wel an НАНА иа 
EPROMS. 


BIPOLAR & PAL Programmers...Calli 


Ш 
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тош пав 1-800-EE1-PROM 
(331-7766) - FLORIDA (305) 974-0967 


LOGICAL DEVICES, INC. 


DEPT б. \З2-Е NW. 65th PLACE FT LAUDERDALE. FL 33309 


DISTRIBUTORS INQUIRY WELCOME 


Circle 212 on Inquiry card. 


Lisa/Macintosh system is a good example of 
this. However. an earlier machine, the Epson 
СОХО with Its Valdocs software is another good 
example that is frequently overlooked in terms 
of design principles. I've had the opportunity 
to observe that computer-naive and experi- 
enced users consistently choose this hardware/ 
software alternative in a professional environ- 
ment to execute tasks that would be possible 
with other readily available—and concurrently 
unused—machines, but at a higher cost in terms 
of taskirrelevant actions. The OX-10 with its 
functionally labeled system keys on the HASCI 
keyboard. its simple and mostly nondistracting 
menu system and task-related terminology. [ust 
seems to be the right choice when users are 
more Interested in their applications than their 
computers. Its ease of learning captures naive 
users and its relevant design keeps them com- 
Ing back. ] suspect Apple Computer Inc. had 
something like this process in mind with the 
Macintosh, a point that ІВМ and its emulators 
have missed. 
JAMES А. MULICK. PH.D. 
Columbus, OH 


1 concur with Dr. Mulick's general observations. 


indeed, Ро was included іп the model to іп- 
corporate many of the obviousness factors he 
describes, and his remarks reinforce the 
general superiority of a menu-form-script in- 
terface properly developed to solve problems. 
i do feel that at some point the number of 
keystrokes inevitably must matter. Ехрегі- 
enced word-processing evaluators count them 
very carefully, and a long sequence is inherent- 
ly less obvious than a short one. 
WILLIAM ]. RADUCHEL 
New York, NY 


REOUEST FOR HELP 


Г just bought the May BYTE and thought I 
would tell you that 1 found it the best of your 
efforts. 

The editorial (“The BYTE Reader. Who You 
Аге was informative: however. | wonder where 
| would fit in as far as your statistics are 
concerned. 

| own a Franklin, an Apple. and а Teleram. | 
put In my office system for invoicing. Inventory. 
sales commissions. and purchase orders. 

I'm age 60; no college, no degrees. no elec- 
trical, no mechanical. no science: taught myself 
programming in Applesoft and Microsoft BASIC 
and dBASE 11. 

The only thing | don't understand is how to 
change а BIOS and write drivers in CP/M. | am 
inclined to believe that CP/M is one of the best- 
kept secrets in the industry. 

WAYNE C. PRIDE 
Hasbrouck Heights. NJ 


| With regard to how you fit Into BYTE's reader 


profile, we must confess that statistics fail to 
capture the essence of all our readers. 

For more BIOS and driver information. try 
Microcomputer Operating Systems (1982) and 
BYTE Guide to CP/M-86 (1984) by Mark 
Dahmke (New York: BYTE Books). ш 


FIXES AND UPDATES 


April Goofs: The Joke's on Us 


твшенизтевзавзвзвагеввевеетфтеаевагвеввбевеезсетгтеевгегетваеввееавваевегевввесетеесеиятервивказоОеРЯЯЗзвФеваваатРаЕВвВСоОВЗааФтааевеотрьРвавВаВ 


Well. we were April foolish. Figure |: A breakout of the UNOS system BYTE are correct for figures A and B below. 
in James Isaak's April BYTE article, "Design- | sructure showing the relationship of the real-time which we present to you now. These figures 

ing Systems for RealTime Applications" we | kernel to the UNIX-compatible environment refer to the flow of interrupts and the servic- 

used the wrong captions for figures 1 and 2. ing of those interrupts. 

(See pages 129 and 130] The correct captions We apologize to Mr. Isaak and to you for this 


are boxed here , 
The captions that did appear in the April tiple buses and processors to increase throughput. 


Figure 2: A breakout of the bus structure for 
the Universe system that shows the uses of mul- blunder. Ah. "April is the cruelest month: 


(continued) 


САМ USE 
PRIORITY CONSTANTLY Í REAL-TIME TASKS 


жа HIGHEST PRIORITY ына ң; — SET PRIORITY UPPER 


REAL-TIME TASK _ Р а i BOUND = PRIORITY 
LOWER BOUND 


REAL-TIME TASK 


WITH MULTIPLE 
TIMESHARING PROCESSES AT THE 
USER 1 SAME PRIORITY | | m 
LEVEL.TIMESHARING TIMESHARING USERS 
15 USED TO RANGE FROM 100 TO 10 
TIMESHARING ALLOCATE PROCESSOR | | INTERACTIVE USERS 
USER 2 RESOURCES ЫШ LI RETAIN HIGH PRIORITY, 
CROPPING AUTOMATICALLY 
IF COMPUTE SOUND 
(SEE TIMESHARING USER 21 


BATCH / BACKGROUND TASKS 
RANGE FROM 80 TO 0 
COMPUTE BOUND TASK DROPS 
TO LOWER PRIORITY AND GETS 
LARGER TIME SLICE 


BACKGROUNO/ BATCH | mM" ————MÁ 


Figure A: An example of task scheduling by the UNOS operating system. 


EXTERNAL PRIORITY CONTROL TASK 
EVENT RESFONSE 


ud SYSTEM 
-f INTERRUPT || SYSTEM „ 


(NTERRUPT LATENCY 


RESPONSE TIME 


Figure B: The components of delay in a computer as it attempts to respond to a real-time event 
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Micro-Peripherals 
Save with Confidence | 


Let us earn your trust as we 
have that of others, such as: 
Goodyear @ General Motors @ US æ Geil Labs 
Conrad e Texas ASM Ureversity а pi Electric 
| _ Gammal D Е 


НЕ 
itu 


J 
ui 


; те Line 
_ DAISYWHEEL PRINTE 
E] 


2285599850 
dal 


40CP$ 1 
IBM PC SYSTEMS 


Will contigure to your needs 
tor PC's, XT's and е. 
Save on complete systems 
Ask for ext. 20 ! 
DISK DRIVES FOR IBM PC OR XT 
Рамус ни пора 1 
А ін 739 
Maynard. 10 Моо emat Orta А aaa 
Тараз Ortes SCALLE 
MODEMS 
Ld = в 
Vie 229 
‘Smartmedem 1200 439 
Әтегітодет 12068 595 419 
Smarteom 11 КАЦ 
men MONITORS - = 
peer Шын 559 129 
EXPANSION CARDS 
Ат i 
мшш" в m 
AST Line PC 
малы = VAS 
ROLES сым 448 239 
Memory chip ЕЙ-Б4К 15069 chips 99 54 
SOFTWARE 
Lobes 1-2-3 Think, Таш BCALLS 
t Miren ши = ot and 
VERBATIM DISKETTE SALE 
10-0 100-Up 
Hoe o И 
: 230 19 


OUR PRICE COMMITMENT 
MidWest will try in good faith to beat 


any nationally advertised price. 


Call Today! 
1-800-423-8215 
In Ohlo 1-800-321-7731 
Information - Ordering 


pt VISA , MASTER CARD (No Charge), 
"d дара. АДАЛ сало но алгі ің 


Mua] Pero Feripherelt 
tOmisiem of Ілкі inc ) 
135 South Springfield Si 

5 Pans Оло 43072 
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FIXES AND UPDATES 


Memory Lapse 


Alice C. Lankester, manager of sales promotion 


for Living Videotext. sent us a letter pointing 


| out a mistake in the “At a Glance" box accom- 


panying William R. Hershey's software review 
“ThinkTank” (See the May BYTE, page 189.) 

The IBM Personal Computer version of 
ThinkTank requires a minimum of 256K bytes 
of memory. not 64K bytes as stated in the arti- 
cle. Also, ThinkTank for the Apple 1, 1+, and 
lle computers will run with 64K bytes of RAM. 
but the Apple ПІ version needs 128K bytes 

ThinkTank for all modeis of the Apple com- 
puter is $150; for the ІВМ PC. it's $195. The “At 
a Glance" box also mentioned that ThinkTank 
would soon run on the 128K-byte Macintosh. 
That version 15 now available It's called 
ThinkTank 128, and its suggested retail price is 
5145. ThinkTank for the Apple llc is in 
development. 

Finally. Living Videotext Inc. has relocated Its 


offices. The new address is 2432 Charleston Rd., 
Mountain View. CA 94043 The telephone 
number is (415) 964-6300. 


BASIC Line Changes 
Correct Steps 


хоро о ооо во орз ооо EE) 


While working with the BASIC program that Pat 
Macaluso presented in "A Risky Business—An 
Introduction to Monte Carlo Venture Analysis 
Eric Hilbert found a couple of bugs. (See the 
March BYTE. page 181] Please make the follow- 
ing corrections: 


43020 РЕ = М/О 
43030 FOR 1-0 TO 10: 
СО. = OULINT(I*PF +0. 50 


Without these changes. subroutine 43000 will 
not correctly sample the distribution in steps 
of 10 percent. 


Timing Error In Пс Modem 
Acknowledged 


The Apple Ис computer has a problem with 
many modems. an Apple spokesperson has 
confirmed. Although insisting that both the 300- 
and 1200-bps Apple modems run on the Ис 
without problems. she admitted that a timing 
error in the computer causes trouble for some 
other modems. 

The problem is the 6551 АСПА chip. which 
provides the clock for the serial (modem} port. 
she said. This chip runs 2,9 percent slow. the 
spokesperson said: the specified limits for 
modem-port clock speed are +2.0 percent. А 
highly knowledgeable person at a major 
modem manufacturer—not Apple—said it is ex- 
tremely unlikely that апу 1200-bps modem 
would be able to cope with the ІІС5 speed varia- 
tion and that some 300-bps modems could 
have problems 

The Apple spokesperson said that a quick fix 
for the problem 15 to set terminal programs to 
7-bit word length. | stop bit. and no parity (this 
enables use of ASCII file transfers but not binary 
file transfers. She said that the company is 
working on a hardware fix. but would give по 
date for its release. 

The spokesperson noted that a board change 
would require Federal Communications Сот» 
mission approval before it could be released 


She said Apple has not decided who—the com- 
pany or the owner—will bear the cost of a harg- 
ware fix. 


Resistor Missing from 
Whimsi-Bell 


ооо росс ооо ооо 


In Julys Ciarcias Circuit Cellar. "A Musical 
Telephone Bell” a resistor was inadvertently 
omitted from the schematic diagram (see figure 
5, page 131). To prevent your Whimsi-Bell from 
consuming more power than it needs. install a 
33-ohm resistor between the collector of СИ 
and the +5-volt supply. 


Patch justifies Model 100 Type 


чатезттесоеттоооточоезесаоееатциотрвтероаанкя 


Lawrence А. Tomei, a BYTE reader in Mont- 
gomery. Alabama. toyed with the program that 
accompanied Mahlon Kelly's “Тһе Radio Shack 
TRS-80 Model 100” and found a way to obtain 
right-justified type. (See listing | on page 144 
of the September 1983 BYTE.) 

If you amend that program with the line 
changes in listing 1 here. you will have the 
capability to form smartly aligned output from 
the Model 100. 

Our hats are off to Mr. Tomei Bi 


Listing 1: Include these lines in the Model 100 BASIC program thal appeared in “The Radio Shack 


TRS-80 Model 100" (September 1982 BYTE) and you'll get right-justified text outpat 
82 GOSUB 100:INPUT" Right Justify (Y/N) ":RIS 


292 IF LEFTSIRJS.L- "N" OR LEFTSI(RIS.1) = "n" THEN 315 
295 IF LEN(PRSIZR-L-« 1 THEN 314 
296 IF LEN [PR$] €< R-L-8 AND RIGHTSIPRS.I) =” 
297 IF LENIPRS) < (К - Lj*3/4 THEN 314 


." THEN 314 


Three wavs to 
Speed up your 75 » 


/ ГЕРЕК. 
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$ 
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Ihe SpeeDemon from Mci. 


Please send me ——— SpeeDemana by return тай аг $295 each. | have enclosed $ —— 


Spa Demon " € Makes any Apple I, П+, or Пе run 


315 ti „м 1 have an: О Apple l О Apple I plus. О Apple № This is for: ГО Business Use 
т“ , Or charge my: О Visa C Mastercard. [D American Express О Personel Ues 
SpeeDemon © Makes your Applesoft, Apple Fortran, My Acta Expires 
Word Processing, D.B. Master, Pascal, Marne 
or Visicalc programs run up to 3% times Adimas 
faster. T LL — байо — dip. LÉCL-— 
” speed up card Signature о Сай. Res. Add 60% Sales Тал. 
o - ы. — porte — ыш = - Май to: МСТ + 1745 21st Street * Santa Monica * CA * 90404 + Talephone (213) 829-3643 


E 
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Hayes. Leading the way 


with quality telecomputing 


systems for the personal 
computers that businesses 
use most. 


When it comes to communicating— 

computer to computer—Hayes says it 
best. All you is a Hayes Smart- 

modem (it's like a telephone for your 
computer) and Smartcom II" software, 
to get you into all the right places. 

In no time at all. and with no assis- 
tance at all, you can create, send and 
store files, and automatically log on 
to information services. The communi- 
cation possibilities are endless! 


Introducing our new Smartcom П. 
More connection capabilities. 
More convenience. 


Now Hayes goes even further to stream- 
line your communications and optimize 
your connections. 

Smartcom II software is currently 
available for more than 16 personal 
computers (with even more to соте). 
That means you can communicate. 


Smartcom to Smartcom, with an IBM РС, 


DEC Rainbow 100, HP 150, TI Profes- 
sional Computer* and others. 

And that's not all) Smartcom II also 
emulates the DEC VT100 and VT52 
terminals. now in widespread use in 
many businesses. This feature lets your 
personal computer "pretend" it's a DEC 
terminal, opening the door to a vast 
installed base of DEC minicomputers! 


We stand on protocol. 


In addition to the popular Hayes 
Verification protocol, the new Smart- 
com П also includes the XMODEM 
protocol. ensuring accurate transmis- 
sion to a wide range of personal com- 
puters and mainframes at information 
services. By matching the protocol (or 
"language" of a remote computer to 


yours, Smartcom II can transmit informa- 


tion error-free, regardless of interference 
on the phone lines. 


T1110 1 


"When 


on me I needed to talk 
to-the PC in sales and 
the TI in accounting. 


What I needed was the 


right modem and 


Software, so I went 


with the leader!" 


“Voice to data—in the same call! 


With Smartcom II, you can easily switch 
from voice to data transmission (and 
back again) all in the same phone call. 
This saves you time and money, since 
you don't have to hang up and 
Your Hay ыс м. anim 
ab enters ed. 
Smartcom II makes telecomputing 
simple. even when you're not there. 
It allows your Smartmodem to receive 
a message for you when you're out, 
and leave it on v disk or printer. 
And you can teil Smartcom II to "save" 
the messages you've created d 
the day. and automatically send them 
at night, when phone rates are lowest. 


_ Get your hands on the leader 


record of relia- 
wonder Smartmodem 


With an un: 
bility, it's a 


^ 


is such a smart buy! Smartmodem 3007“ 
(the first of the Smartmodem series) 
dials, answers and disconnects calls 
automatically. Smartmodem 1200" and 
Smartmodem 12008” (it plugs into an 
expansion slot inside an IBM PC or 
compatible), provide high-speed. high- 
performance communications for busi- 
nesses of all sizes. 

And when Smartmodemis purchased 
with Smartcom Il, you have the most 
dependable telecomputing system 
available for your personal computer. 

Everything we do at Hayes is designed 
to make communications easier for you. 
Feature-rich, direct-connect modems. 
Menu-driven software. Concise docu- 
mentation. And a customer service 
organization, second to none! 

See your dealer right now for a hands- 
on demonstration of Smartmodem and 
our latest version of Smartcom П. From 
the telecomputing leader. Hayes. 


Smartcom П ің а registered trademark of Hayes Microcomputer Products, Inc. Smartmoder 300. Smartmodem 1200 and 
*'Irademarks af International ine 


| Smartmodern 
Business Machines Corp. Digital Equipment Corporation. Hewlett-Packard and Texas Instruments. ©1984 


yes Microcomputer Products, Inc, 
5923 Peachtree Industrial Blvd. 
Norcross, Georgia 30092 404/441-1617, 


Circle 170 on inquiry card. 


12008 are tradernarka of Microcomputer Products, Inc. 
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Brighten up your dumb terminal— 
add а UDS 212 A/D 


A little outside intelligence can turn your dumb terminal into a data 
communications genius. And the intelligence you need is built into UDS' new 
212 A/D, a smart 300/1200 bps modem with an integral automatic calling unit. 
With the 212 A/D you can dial from keyboard or, with a single 
keystroke, from memory. Five 30-digit numbers in memory 
are battery backed for 3-5 year retention after shutdown. | 
Built-in test functions allow fast, reliable verification 
of system operation. 
Before you invest in more microcomputers, check 
the advantages of add-on intelligence. Contact 
Universal Data Systems, 5000 Bradford Drive, Universal Data systems 
Huntsville, AL 35805. Telephone 205/837-8100; 
TWX 810-726-2100. (M) MoToROLA ic. 


information Systems Group 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 • Bellevue, WA 206/455-4429 * Blue Вей, PA 215/643-2336 » Boston, MA, 617/875-8868 + Columbus, OH, 
614/695-3025 » Englewood, CO, 303/694-6043 » Glenview, i 312/998-8180 » Houston, TX, 713/968-5506 е Huntsville, AL, 205/637-8100 « Mountain View, СА, 
415/960-2323 • Old Bridge, NJ, 201/257-9090 + Richardson, TX, 214/680-0002 ® Silver Spring, МО 301/587-0166 » Tampa, FL, 813/684-0615 + Tustin, CA, 714/663-8001 

Created b угын ria > Winter Park dg 
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WHATS NEW 


Half-Height Drives Feature Self-test 


Ввзавгаотаеегввоофеасаваеевазаггоееаевевгтеевееееоееевтевезееогееегегетоеееееоеевваввеееегеегеееегоеевеееввевеоеееоегеоееовеоееееесоотоеоееоотеввет 


тек Corporations OM5X 
family of half-height. 

double-sided 5*-inch floppy- 
disk drives are designed for ap- 
plications where removable data 
storage is a priority А unique 
feature of these drives is their 
built-in selftest and exercise 
functions 

The self-test/burn-in mode 
allows the drives micropro- 
cessor to cycie through and 
monitor the spindle speed and 
the circuitry associated with the 
spindle the write-protect 
mechanism, and the index. The 
alignment mode lets you adjust 
the spindle speed without ап 
oscilloscope. frequency counter. 
or other monitoring equipment 

A two-color front-bezel LED is 
used to indicate conditions dur- 
ing the self-test burn-in. or 
alignment modes The LED will 


indicate the following failures: 
speed out of tolerance. stepping 
breakdown. and write-protect 
ош of sync In alignment mode, 


C Compller/Debugger Works with MS-DOS 


Фев к ооо ооо осо осо осо ооо ооо орон ооо вос воров оон ооо ооо о ооо 


he MWCB6 C compiler 

from the Chicago-based 
Mark Williams Company runs 
under MS-DOS 2.0 and comes 
with the csd C Source De- 
bugger The compiler and 
debugger retail for $500 and 
are shipped together as a single 
product. 

Although the csd Source 
Debugger gives you a full 
debugging environment at the 
C source level. a thorough 
understanding of your assem- 
bler or hardware architecture is 
not required. A windowed 
screen lets you view the pro- 
gram source, program output. 
the value of variables and 
breakpoint history. You can sel 
breakpoints on lines of source 
code or program variables. The 
breakpoints let you stop pro- 
gram execution at specific lines 
or when the value of a variable 
has changed 

As the program executes, you 
can watch the values of vari- 
ables dynamically change, and 
you can decrease or increase a 
variables value The target pro- 


gram can be executed one line 
at a time. or to the next break- 
point. the end of the current 
function, or the end of the 
program 


the LED shows fast. slow, or 
correct spindle speed 

The OM5X's microprocessor 
controls motor start, write cur- 


The csd Debugger also lets 


you watch your program execu- 
tion in real time, scroll through 
your source code as it executes. 
and display values as variables 


rent switching. stepping for 
reduced head-positioning 
hysteresis, and the self-test/ 
exercise modes 

The ОМ5Х family gives you 
unformatted storage capacities 
of 500K bytes and | megabyte. 
with track densities of 48 and 
96 tpi, respectively. The dimen- 
sions are 1.625 by 5.75 by 8 
inches: each drive welghs slight- 
ly less than 3 pounds. 

Final pricing for the drives 
was not established at press 
time A company spokesperson. 
however, estimated that the 
500K-byte ОМ55 drive would 
cost approximately $200 and 
the |-megabyte OM56 would be 
around $220. Contact Omek 
Corp.. 44844 Grimmer Blvd. 
Fremont, CA 94538. (415) 
490-7173. 

Circle 600 on inquiry card 


change. On-line Help screens 
explain all debugging functions. 
You can customize the csd 
Debugger for your specific 
applications. 

The MWC86 C compiler sup- 
ports the full C language and 
full MS-DOS 2.0 path names. It 
also supports operating system 
calis and high- and low-level 
UNIX and MS-DOS system calis 
Redundant and unused code is 
eliminated. Single command-line 
statements invoke all phases of 
the compiler. disk operating 
system, or other Mark Williams 
linkers. 

System requirements are an 
IBM Personal Computer with a 
double-sided, 360K-byte floppy- 
disk drive and MS-DOS 2.0 
Minimum memory requirements 
are 256K bytes or 128K bytes 
for the compiler alone. For fur- 
ther information. call or write 
the Mark Williams Company. 
1430 West Wrightwood Ave. 
Chicago. IL 60614. (312) 
472-6659 
Circle 501 on Inquiry card. 
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File Manager Manipulates Charts, Words 
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he CX MacBase from the 

French firm Controle X is a 
database manager that lets you 
manipulate files, text. charts, 
and graphs |! can process fixed 
or variable entries along with 
calculations, charts. tables, 
graphs, and pictures. Several 
files can be operated simulta- 
neously. Files can be linked and 
data exchanged between them. 

Using the Macs mouse. you 
can draw a model of a docu- 
ment you want on screen, box 
in titles. position entries. insert 
a MacPaint diagram or logo. set 
up tables, and link entries in a 
matter of moments. The model 
can be altered at any Чте. 
After you create the model, CX 
MacBase lets you use it over 
and over again. 

You can define calculations. 
dare entries, and set default 
values CX MacBase ашо- 
matically updates files and 
traces graphs and curve or pie 
charts. Mathematical calcula- 
tions include trigonometric. 
logarithmic, standard deviations. 
and logical functions. 

Hard copy of graphs. reports. 
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labels. and other user-defined 
forms can be produced. Record 
information can be sorted on 
severa] keys and located by 
using combinations of criteria 
CX MacBase processes data 
on a variable-length basis. 
limited only by the central pro- 


AT&T PC Available in Two Versions 


ДААД КЕЛТИТЕ ЗТЛЕКТТЗЛТТЛТТТТТТИТТТТТТТТТТТІТІТІТТТІТТІТТІТ 


Һе AT&T Personal Сот- 

puter is available in two 
models: with dual half-height 
360K-byte floppy-disk drives and 
128K bytes of RAM or with a 
single floppy-disk drive, a 
IO-megabyte hard-disk drive. 
and 256K bytes of RAM Both 
versions can operate in a net- 
work with AT&T's UNIX-based 
3B computers 

The AT&T Personal Computers 
are |é-bit machines built around 
the 8-MHz 8086 micropro- 
cessor. They run under Micro- 
softs MS-DOS operating system. 
which provides compatibility for 
a host of business packages 
designed for the ІВМ PC. А 
clock&alendar. backed by а bat- 
tery, comes standard. 

The tilt-and-swivel display pro- 
duces a PC-DOS-compatible 
Character with à resolution of 
640 by 400 pixels. Displav 
resolutions of 320 by 200 are 
available from both mono- 
chrome and color graphics Pro- 
prietary graphics resolutions of 


cessor and disk-storage capaci 
ties. A file can take up an entire 
disk: the maximum number of 
data records depends on their 
average length, which is usually 
1500 to 2000 address records 
per 400K-byte disk. 
CX MacBase will work with 


640 by 400 pixels are standard 
for high-resolution color or 
monochrome graphics. The 
screen display format is 80 
columns by 25 rows. with an 8- 
by i6-dot character matrix. 
Character attributes include 
reverse underline. blinking. and 
high intensity. 

Seven expansion slots let you 
add features to your ATET Рег. 
sonal Computer. (Six expansion 
slots are available on the hard- 
disk machine} Single RS-232C 
Centronics-type parallel, and 
video display (Ю ports are pro 
vided. You can expand the 
RAM to 640K bytes. 

Options include a range of 
&bit communications boards. а 
variety of software. and printers. 
With DOS. the dual floppy-disk 
drive AT&T Personal Computer 
15 52810. The hard-disk model is 
54985 For more information. 
contact AT&T Information Sys- 
tems, 100 Southgate Parkway. 
Morristown. NJ 07960. 

Circle 602 on inquiry card 


MacPaint. MacWrite. and most 
Macintosh software. It costs 
$295. Contact Controle X, Tour 
Maine Montparnasse 33, 
Avenue du Maine, 75755 Paris, 
Cedex 1% France, tel: 538 98 
87 
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Electronic Mall, Computerized Teleconference System for PC XT 
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ONEXUS is an integrated 
electronic-mall, computer- 
teleconferencing. and bulletin- 
board system for the ІНМ PC 
XT and compatible hard-disk 
ms. 

Written іл MIST+, a com- 
munications applications lan- 
guage. CONEXUS offers secure 
private mail, group conferenc- 
ing. and keyword-accessible 
bulletin boards for up to 1000 
users. each with her or his own 
ID, password. and access level. 
Electronic mail is delivered 
automatically on sign-on. and it 
can be answered, forwarded. or 
copied to a conference. 

You can trace the status of 
messages and modify mailed 


messages before they are 
received. Other functions (ге 
clude blind and carbon copies. 
selective delivery. and listing/ 
retrieval of old messages. 

CONEXUS's computerized 
teleconferencing lets several 
people with a manager-access 
facility carry on public or 
private conferences. Members 
are notified of waiting contr 
ments whenever they check in. 
and status 15 displayed for ali to 
see. CONEXUS does not limit 
the number of conferences that 
can be created. 

Users with manager access 
can institute bulletin boards, 
which include the ability to 
search for items by keyword 


CONEXUS automatically adjusts 
to terminal types. giving users 
complete contro! over screen 
width. display pause. full- or 
half-duplex, and menu status. 
System operators can modify 
the CONEXUS code. 

CONEXUS requires 256K bytes 
of RAM and PC- or MS-DOS 20. 
if it is to be accessed via 
telecommunications, the Hayes 
Smartmodem 1200, 12008, or 
300 modem is required. tt costs 
$624. Contact New Era Technolo- 
gies Inc.. Suite 924. 2025 Eye St. 
NW, Washington, DC 20006. 
(800) 368-5787: in the District of 
Columbia, (202) 887-5440. 

Circle 604 on inquiry card. 
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Yes We sall include Microcal the sample spreadahoet writen wi Tu * And Pascal. You can study йе | 
Pascal with the 8087 option, you'll never have seen a spreadsheet calculate this fast before! 
*Except Commodore 64 CP/M. 


Order Your Copy of TURBO PASCAL" VERSION 2.0 Today 
For VISA and MasterCard orders call toll free: 


_ (lines open 24 hrs, 7 days a week) 


Choose One (please add $5.00 for ship- 

ping and handling for U.S. orders. Shipped 

UPS) 

— — Turbo Pascal 2.0 $49.95 + $5.00 

— — Turbo Pascal with 8087 support 
$89.95 + $5.00 

— Update (1.0 to 2.0) Must be accom- 
panied by the original master $29.95 
+ $5.00 

— — Update (1.0 to 8087) Must be 
accompanied by the original master 
$69.95 + $5.00 


In California: 


1-800-255-8008 
1-800-742-1133 


Dealer & Distribytor Inquiries Welcome 408-458-8400 


Card #: 
Exp. date: 


BORLAND 


INTERNATIONAL 


Borland International 

4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 


= zum 


My system is: 8 bit — 16 bit 
Operating System: CP/M 80 

CP/M86. MSDOS PCDOS.. 
Computer: 

Disk Format: — 

Мелье Би eure modi member 7 formas are correct. 

Name: ‘aif 
Address: — 
City/State/ ‘Zip 
а. 
California residents add 6% sales lax. Outside U.S.A. add $15.00 (f 


outside of U.S.A. payment must be by bank draft payable in the U.S. 
and іп U.S. dollars.) Sorry, по С.О.О. ос Purchase Orders. — E15 


WHAT'S NEW 


Color Image Maker 
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J hen Lasergraphics 
RASCOL Raster Color 

Image Maker is linked to your 
computer and a color graphics 
software package. your raster 
ink-jet printer can create vibrant 
color graphics. 

А dedicated. microprocessor- 


based device. RASCOL works 
by receiving high-level graphics 
commands from your computer 
and converting them to color- 
dot information required by 
your printer. It assumes image- 
preparation tasks and printer 
control. freeing the computer 


Advanced 3270s Have Graphics Functions 


топа ово ро о овса вос оао оо осо ос рос отоврасо рр ор ооо осо ооо уро ооо ори роса ооо оса 


RM's Information Systems 
Group recently announced 
two advanced versions of the 
IBM 3270 Personal Computer 
for graphics work: the IBM 
3270-PC/G and the PC/GX. Both 
workstations can display charts. 
diagrams, or drawings in multi- 
ple windows and print images 
on a complementary ink-jet 
printer using a new control pro- 
gram as well as enhanced 
S 

In a simultaneous announce- 
ment: ІВМ introduced а 
Graphical Data Display Manager 
(GDDM| and workstation 
graphics-control software, an 
optical mouse. a graphics tablet. 
and an ink-jet printer. 

The PC/G's and the РСОХЗ 
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graphics processing units 


for other work When not in 
use, it Can serve as a 200,000- 
character print buffer. 

RASCOL drives your printer 
at full speed with maximum 
resolution. Printing time is said 
to be rapid, although depen- 
dent on image complexity. The 


rotated, and scaled. 


receive picture data from a host The РСС has an &-color, 


computer in a so-called "short- 
hand" vector form. At the 
workstation, the shorthand data 
is converted into a full graphics 
image. Company 

say thís reduces by 70 percent 
the stream of data required to 
transmit a picture from a host 
to the workstation. 

The GDDM program provides 
the intelligence to perform this 
task. It also produces three- 
dimensional pie charts and bar 
charts and supports logical in- 


put devices GDDM permits pic- 


tures to be interchanged be- 
tween a GDDM picture library 
and workstation files. Picture 
segments can be translated, 


I4-inch color display with 720 
by 512 user-addressable points. 
The PC/GX's color or mono- 
chrome displays measure 19 
inches Each of its 960 by 1000 
user-addressable points can be 
displayed in up to 16 colors or 
four shades-of gray. 

Both workstations can function 
as stand-alone computers and 
are built around the ІВМ 5371 
Model 12 system unit. which 
features 348K bytes of RAM. а 
360K-byte floppy-disk drive, and 
adapters for a parallel! printer. 
mouse/tablet. and for connec- 
tion to a 3270 system. 

The 3852 color printer pro- 


duces seven-color outputs on 


maximum image complexity is 
typically 60.000 polygon ot 
vector vertices, expandable to 
120,000 vertices. Miscellaneous 
features Include the ability to 
color each object in one of 1 
million halftones. scaling and 
windowing. and arbitrary self- 
intersecting polygons. pie 
slices, lines, and text in many 
fonts. 

The RASCOL Raster Color 
Image Maker makes use of the 
Lasergraphics Language. which 
is a graphics communications 
language that converts graphical 
objects into color dots for print- 
ing. This language is indepen- 
dent of printer resolution and 
uses 95 ASCII printing 
commands. 

Hardware inputs are serial 
asynchronous RS232C ASCH 
with selectable data rates rang- 
ing from 300 to 19,200 bps. The 
flow contro! is either hardware 
DTR or software XON/XOFF. 
Full- or half-duplex operation 15 
supported. 

RASCOL works with Diablo 
C-150, Xerox 1770. and other 
color ink-jet prints. Its compat- 
ible with Lotus 1-2-3 and other 
popular software. It works with 
most personal computers. in- 
cluding the IBM PC. The sug- 
gested price is $1995 Contact 
Lasergraphics (nc. 1767] Cowan 
Ave., Irvine. СА 92714. (714) 
660-9497, 

Circle 605 on inquiry card. 


special paper and transparen- 
cies. An all-points-addressable 
printer, the 3852 offers 3100 
dots-per-second graphics print- 
ing and 37 characters-per-sec- 
ond text output. [t has two 
256-character sets and a pair of 
presentation modes. 

The IBM 5277 Mouse costs 
$340. The 5083 Tablet Model 2 
with a cursor is $900: the price 
with a stylus is 5750. The ink-jet 
printer is 5900. Term leases and 
installment plans are available 
through the ІВМ Credit Corp. 

For complete information, 
contact IBM Corp., Information 
Systems Group. 900 King St.. 
Rye Brook. NY 10573. 

Circle 606 on inquiry card. 
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NEW PRODUCT NEWS 
FROM ІНЕТЕК 


Systemaster ІІ. Responding to SBC 86/87. As the name indi- Teletek Z-150 MB. Teletek is 
market demand for speed and in- cates, Teletek's new 16-bit slave the first to offer a RAM expansion 
creased versatility, Teletek is proud | board has an Intel 8086 CPU with board designed specifically for the 
to announce the availability of the an 8087 math co-processor op- Z-150/Z-160 from Zenith. The 
next generation in 8-bit technology tion. This new board will provide Teletek Z-150 MB is expandable 
— the new Systemaster 11! The either 128K or 512K of parity from 64K to 384K. Bring your 
Systemaster ІІ will offer two CPU checked RAM. Two serial ports Z-150 up to its full potential by 
options, either a Z80B running are provided with individually adding 320K of parity checked 

at 6 MHz or a Z80H running at programmable baud rates. One RAM (or your IBM PC, Columbia, 
8 MHz, 128K of parity checked Centronics-compatible parallel Compaq, Corona, Eagle, or Seequa 


RAM, two RS232 serial ports with 
on-board drivers (no paddle 


port is provided. When teamed up | to their full potential). The Teletek 
with Systemaster ІІ under TurboDOS 2-150 MB optionally provides 


boards required), two parallel 1.3, this SMHz or 8MHz multi- a game port for use when 
ports, or optional SCSI or IEEE-488 user, multi-processing, combina- portable goes home or a clock/ 
port. The WD floppy disk control- tion cannot be beat in speed or Calendar with battery backup! 


ler will simultaneously handle 

8" and 574” drives. A Zilog 7-80 
DMA controller will provide in- 
stant communications over the bus 
between master 

and n Add zi 

to the DMA 

capability a true AW TELETER TER TIMES ш 


dedicated inter- 
rupt controller NEW! 7880 
both = a AB, 


feature flexibility! Evaluate the Systemaster ІІ, SBC 

86/87 or Teletek Z-150 MB for 

30 days under Teletek's Eval- 

uation Program. A 
money-back guarantee 
is provided if not com- 

pletely satisfied! AII 

F Teletek products carry 

№ а 3-year warranty. 

(Specifications subject to 


cn change without 
E №. notice.) 


for both on- 
board and 
bus functions, 
and the re- 
sult is un- | 
precedented * 
performance. 
Systemaster Il will run under 
CP/M 3.0 or TurboDOS 1.3, and In Europe 
fully utilize the bank switching Kode Limited 
features of these operating systems. Station Road 
Calne, Wiltshire 
SN11 OJR England 


tel: 0249-813771 
telex: 449335 
In Canada: 


4600 Pell Drive 

MAE Microsystems 
Sacramento, CA 95838 8255 Mountain Sights, Ste. 150] 
(916) 920-4600 Montreal, Quebec 
Telex #4991834 H4P1W1 Canada 


Answer back — Teletek 
Circle 346 on Inquiry card. жә 


tel: 514-341-1210 ғ” 


> i'm interested" ^ 

in information 

regarding: 

Г] Systemaster |! 

I] SBC 86/87 | 17-150 ME 
[ 1 Evaluation Program 

C] Teletek's $-100 Board Line 


БЕН E eee 
Co ЕБС ЕНЕНЕ. аец 
Address . 


WHAT'S NEW 


Color PC Comes with Applications Software 
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Word Processor Runs СР/М, Has Two of Everything 


eleVideos color version of 

its ІВМ PC-compatible 
computer, the TeleColor PC, 
Model TS 1605C. comes with 
word-processing. spreadsheet. 
and database-management ap- 
plications software and Micro 
softs GW-BASIC. It's built 
around (ntel's 5-МН2 8088 
microprocessor and runs under 
TeleVideos TeleDOS operating 
system. which is compatible 
with MS-DOS 2.11. 

The TS 1605C's 12-inch. high- 
resolution screen tilts. Text char- 
acters can be displayed in a 
single- or double-dot pattern. 
Monochrome resolution is 640 
by 200 pixels, color resolution 
(5 320 by 200 pixels. Sixteen 
colors are supported, and the 


display is compatible with many 


color-graphics applications de- 
signed for the IBM PC. 

Interface ports supplied are 
RS-232C serial. parallel printer, 
and composite video. Mass stor- 
age is provided by one or two 
slim-line 360K-byte floppy-disk 
drives System memory includes 
256K bytes of RAM, 16K bytes 
of static video-display RAM. 
and 8K bytes of EPROM 

The TS 1605C TeleColor PC 
with a single floppy-disk drive 
costs 62895: with two floppy 
drives, it is 53295. А version 
with a lO-megabyte internal 
mount hard-disk drive and one 
floppy drive is $4795 Contact 
TeleVideo Systems Inc.. 1170 
Morse Ave. Sunnyvale, CA 
94086. (408) 745-7760. 
Circle 607 on inquiry card. 
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һе Bondwell 22. а dedi- 

cated word-processing sys- 
tem. serves as your personal 
computer since it runs under 
CP/M 3.0. Based on twin Z80A 
microprocessors, the Bondwell 
22 comes with dual CRT dis- 
plays. two 640K-byte double- 
sided. double-density disk 
drives, a 17-cps daisy-wheel 
printer. and 128K bytes of RAM, 
4K bytes of diagnostic КОМ, 
and dedicated memory for the 
slave processor and video 
displays. 

Shipments are to begin In the 
first quarter of 1985. At press 
time, the estimated price is 
under 53500. 

The Bondwell 22's Z80A pro- 
cessors control separate tasks: 
central and [/O slave processing. 
This lets you enter and print 
out data simultaneously. 

The displays are amber. non- 
glare СЕТЬ The larger screen Is 
(ог text display. while the 
smaller screen 15 for the menu. 
The 12-inch screen includes the 
following video attributes: 81 by 
24 format, underscore, boldface. 
and soft scrolling. It offers 62 
superscript and subscript char- 
acters as well as 96 АЗСИ. 64 
graphics, and 228 italic and 
special characters. The 7-inch 
auxiliary display has a 40 by 24 
format, hard scrolling, and 96 
inverse and 64 special charac- 
ters. 


44 BYTE * SEPTEMBER 1984 


А pair of RS-232C serial ports 
and a single parallel port are 
standard. The 56-key keyboard 
is augmented by 3! program- 
mable function keys and a built- 
in trackball for cursor control. A 
realtime clock is also provided. 


In addition to CP/M 3.0. the 
Bondwell 22 comes with a 
word-processing program and 
spreadsheet. database. and 
report-writing application pro- 
grams. Options include a 
modem and speaker-phone card 


Color Slide Production System 


рав оо сос осо ооо ооо ооо ооо ооо оао асов оо ро ааа 


raphStation lets you pro- 

duce color slides of high- 
resolution bar. pie. пе. and 
other charts in a varlety of 
fonts. This slide presentation/ 
production system. based on an 
NEC Advanced Personal Com- 
puter. comes with an integral 
optical mouse. built-in color 
monitor, 256K bytes of memory. 


2 megabytes of disk storage 
supporting software. and a 
graphic recording camera. It 
lists for $6860. A version 
without the camera Is 56155. 
Optional equipment includes 
a communications package that 
lets the GraphStation accept 
data from other computer 
sources. А slide processor/ 


and a hard-disk drive. 

For full details, contact 
Bondwell Industrial Со, Inc.. 
Units 10/11, 3300 Seldon Court, 
Fremont. CA 94539, (415) 
490-4300. 

Circle 608 on Inquiry card 


mounter kit and a color plotter 
are also available. Maintenance. 
enhancement, and support con- 
tracts are available For further 
Information, contact Signature 
Information Systems Согр., Sulte 
300. 8175 Hetz Dr.. Cincinnati. 
OH 45242, (513) 751-1162. 
Circle 609 on Inquiry card 
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The automatic transmission 
with a $250 differential. 


What a way to travel! The Password " modem is 
pam to transmit up to 120 characters a second 
m anywhere to anywhere else in the country at 
the push of a button. Adjusts automatically to any 
speed — moving at a high of 1200 baud, or 
down-shifting all the way to 300 baud. 
Totally compatible, it lets any micro- 
medir ad phone-communicate with 
other microcomputer. Easily 
able, it parks almost any- 
e thanks to the convenience 
| ™ strips. 
The | Рав word modem turns 
Out text | n times faster than 
ar e words by pho ios 
Sanc S Ol f wo {% у one tor 
e s the In | exp wf mail. And 
our automatic X nis sion 


comes through in the clutch by automatically 
dialing or answering your calls. Now look at the 
sticker price! At $449, we're about $250 less than 
the best-known modem. А very sizeable differ- 
ence. Especially considering that both send and 
receive at the same speeds, and both carry 

a two-year limited warranty. 


The Password modem. High per- 
formance at a compact price. 


PASSWO 20 тм 
by U.S. Robotics, Inc. 
| Ба Washington 


Youcan't buyan IBM PC with 


Here are five important measurements to help vou make 


IBM forces you to choose: 

Buy a monochrome card and 
monitor for high-resolution text. 
(Essential for word processing 
and spreadsheets.) 

Or buy a color card and 
color monitor for graphics. (Lotus™ 
1-2-3,™ for example, uses lots 
of graphics, as well as text.) 

You can invest in both; you can 
sacrifice one or the other; you can 
settle for a non-standard 
compromise. 

Or you can buy Paradise. 

Here's how we've measurably 
eased your job of choosing the best 
video display (saving you a lot of 
money in the process). 


1. Measure video 
" "functions. 


i ge Modular Graphics 


gives you full screen, 16- 
hics on any сч бы эчу 
ed g IBM's m айым ution 
onesie monitor. 


IBM's color/graphics card can 
display 16 colors on a color monitor. 


the best choice: 


So can the Paradise Modular 
Graphics Card. 

But that’s where the similarity 
ends. When you use color/graphics 
software with the Paradise Modular 
Graphics Card and a monochrome 
monitor, it translates those colors into 
a true 16-shade gray scale. With full 
screen display, flicker-free scrolling 
and clear, crisp character sets (like 
those of IBM) іп all modes. 

Naturally, the best video card fits 
either the IBM PC or XT, and works 
with any monitor you choose: ІВМ 
monochrome (or equivalent), 

RGB or composite video. 


2. Measure 


software 
compatibility. 


мео сагзо 

Modular С 
runs popular off-the-s 
graphics software on 
of monitors. данной 


hics Card 
If color/ 
ur choice 


Most cards that offer graphics on 
a monochrome monitor force you to 


sacrifice off-the-shelf software 


| compatibility. 


Paradise doesn't want you to 
compromise. 

Of course the Paradise Modular 
Graphics Card runs Lotus 1-2-3 
graphics on an IBM monochrome 
monitor. 

But it also runs almost all 
unmodified off-the-shelf color/ 
graphics software. 

Like PFS®-GRAPH, SuperCalc 63 
Flight Simulator? and Symphony" 

No wires. No tricks. 

А menu-driven software system— 
with a user interface much like that of 
Lotus 1-2-3—lets you take advantage 
of all the Paradise Modular Graphics 


| Card's features. 


2. Measure slot 
| “utilization. 


Unlike other video cards, the 
Paradise Modular Graphics Card 
you ee Ж 


You need to worry about slots for 
future expansion. Since you must use 


out choosing a video card. 


a slot for video support, why not pack 
it with more functions? Measure Paradise Modular 
The Paradise Modular Graphics | 2 ® value. 


Card puts color and monochrome | Graphics Card and 
video support p/us your choice of the | 
most commonly requested 
enhancements into one slot. 

Enhancements like extra memory, 
clock calendar, floppy disk controller, 
parallel, serial or game ports. 

Leaving you measurably more 


room to expand. > 
Á Paradise Modular 
Measure cost Graphics Card $395 
efficiency. | Connectors for: | 
IBM (or equivalent) monochrome monitor 


or RGB monitor or * Composite video 


16K video memory starting at В8ОООН 
Software included: 
RAM disk Print buffer 


Value: the ratio of performance 

to price. No matter how you А Iul 

ома ге the Paradise Modular Options: 

ics you get more - Rar | 
purse or your money, and fil д. Er or а іі a 
more performance for your slot. 
You'd have to combine several B 

other cards to even approach the Module 

Paradise Modular Graphics Card's Options: ———— 

functionality. 256K RAM memory/clock calendar or » 

| several slots in your PC. controller/parallel printer port 

Unlike other multifunction cards, it would also cost you a lot more 
the Paradise Modular Graphics иши, | Go to the IBM dealer nearest you 
Card lets you choose the options And if you review measurements | er callus toll-free. Р 
you need, now or later. one through four in this ad, you'll Within CA: 

realize that no other card—or 800-822-2020 Dept. 100 

You select the features you want, | Combination of cards—can give you P (Dep 
when you want them—no more, no | better PC performance. Outside СА: 
less. So you pay only for what you What about reliability? 800-527-7977 (бері. 100) 
need. Guaranteed by a one year 150 North Hill Drive, Brisbane, CA 94005 
Choose one module from list A, warranty. (415) 468-6000 


one from list B, or one from each list. 
The Paradise Modular Graphics Card 
fits in a single PC or XT slot, even with 
both modules attached. And without 
imposing on adjacent slots. 


» 
Registered vrademaras. IAM- Internabonal Bugimess Machines | - ; 
Corporation, PFS-Soltwara Рима Corporabian, Fugit! Samuiator - 
Мстевәйң Carporimon, aupercele -Sorcum Corporat Trademarks: 
1.2.3.100, -Lout Devetapment Corporation, Paradise, 
Paradise М г Graphics Card - Parades Systems, Inc A 


Conducted by Steve Ciarcia 


SPEECH SYNTHESIS 
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Dear Steve. 

Your article "Build a Third-Generation 
Phonetic Speech Synthesizer" (March BYTE. 
page 28) was very interesting. | am working with 
a Standard Microsystems PCTalker speech syn- 
thesizer, and | want to develop a text-to-speech 
translation program for it. How can І get a сору 
of the United States Naval Research Laboratory 
text-to-speech algorithm? 

RODNEY |. Ross 
St. Charles, IL 


The NRL algorithm is documented in the 
research report NRL7948: Automatic Transla- 
tion of English Text to Phonetics by Letter to 
Sound Rules by Н. $. Elovitz. К. W. Johnson. 
А. McHugh. and }, Е Shore. Copies of this 
!00-page document сап be ordered as item 
AD-AO21929 from the Sales Department. Na- 
tional Technical Information Service. 5285 Port 
Royal Rd.. Springfield, VA 22161. The price for 
prepaid orders is $13. which includes shipping. 
Orders are usually filled in two to four 
weeks. —Steve 


СР/М SOFTWARE 


Dear Steve. 

The Apple computer with a Z80-based Місго- 
soft Softcard would be a lot more useful if you 
could read a reasonably standard soft-sectored 
CP/M 554-inch disk (for example. Osborne. Xerox 
820. Morrow, etc) into it. It would also be useful 
to read disks written on the Apple under CP/M 
into standard CP/M systems. Why doesn't this 
work? Do you know any simple way around the 
problem? Does anyone make a controller that 
will handle both standard and Apple disk for- 
mats? Or is the drive itself strange? 

ROBERT |. HANRAHAN 
Galnesville. FL 


One of the problems with CP/M software is 
that no "reasonably standard soft-sectored" 
format exists. Almost every manufacturer has 
a version that can be read only on its own 
system. Programs have recently been 
marketed that will allow one CP/M format to 
be read by another on a single machine. As 
you may have guessed, however, they do not 
handle the Apple-CP/M format. 

One of the easiest ways to transfer software 
between the Apple and another CP/M system 
is to use the serial ports and some terminal 
software. А direct connection is fastest, but a 
modem can also be used to upload and down- 
load software as required. —Steve 
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ASK BYTE 


POWER 
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Dear Steve. 

In the islands of Micronesia, our power Is pro- 
vided by diesel generators Yap has one of the 
best power plants here. However. we still suf- 
fer from planned and unplanned power out- 
ages power surges. and fluctuating voltage Our 
power is US. standard. 

| have seen ads for uninterruptible power 
sources, which give you 10 to 20 minutes to 
store your work and shut down the computer 
The costs range from $500 to S1500 Never have 
so many paid so much for so little. 

І would like to operate my computer (ап Ep- 
son ОХ-І0) continuously from ап AC/DC/AC 
system. Not being an engineer or an electronics 
whiz, 1 have this ingenuous notion that | could 
put one together from mail-order catalog com- 
ponents: Sears Automatic Battery Charger ($70) 
Sears Deep Cycle Battery (50-100 А) |590), Sears 
(Lafayette, etc.) Inverter (5500). and assorted 
connectors, etc. ($40) for a total of $700. 

Is this feasible or is there some technical 
problem of which | am not aware? | have a 
$3000 system. but | shudder at the thought of 
spending another 51500 to protect it and then 
being able to run it for only a few minutes. | 
might be willing. however, to spend $700 for 
one that theoretically promises trouble-free 
operation. | know that most power-source 
advertisers have a vested interest in selling their 
product and that most people either don't need 
or want the kind | have described. But | bet 
there is still a substantial market for this sort 
of equipment 

Right now. all t have is a $50 surge/spike pro- 
tector on the line for both the computer and 
printer | have had power outages do unnatural 
things to my disks. Twice they made it impossi- 
ble to save a file as an indexed file and I could 
save the information only by transferring it to 
another disk as a nonindexed file. A third time. 
using РеасНТеез Mailing List Manager as а 
database. | lost 60 file cards. A power drop was 
also responsible for diddling a Valdocs demo 
disk and inserting Shakespeare quotations in 
the middle of other text. Yet all | can do now 
when the power begins to drop is lunge for the 
Off switch at the back of the unit 

BRIAN FARLEY 
Vap. Micronesia 


You are definitely not the only person with 
this type of problem. Quite a few users live 
In areas where the main source of power is 
anything but stable. 

Your approach is a good one and has been 
used successfully in the past. One solution was 
described in the January 1983 "Ask BYTE" 


{ра е 481). Richard T. Nicholls used a Tripp Lite 
power inverter to convert the voltage from a 
12-V battery to 110 V AC at 60 Hz. Using this 
method. he was able to operate his TRS-80 
Model | with no problems. 

Some inverters put out an alternating voltage 
that approaches а square wave instead of a sine 
wave. Some systems will not operate properly 
with a square-wave voltage. This should be one 
of the things to look out for when you deter- 
mine which inverter to use.—Steve. 


BREAK KEY 
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Dear Steve, 

in the March BYTE (page 430]. Michael ] 
McCarthy asked about a Break key for use on 
the VIC-20. | wrote a program for my Com- 
modore 64 that lets it communicate with IBM 
and Hewlett-Packard mainframes. To implement 
the Break key, 1 used the following code upon 
detecting the F7 function key: 


1500 BR - (РЕЕК(56576) AND 251) 
1510 POKE 56576. BR 

1520 FOR X=] TO 100 ‘NEXT | 
1530 POKE 36576, BR OR 4 

1540 RETURN 


Line 1500 reads the current output byte to 
the VIC modem and sets bit 2 (value 4j to a 
zero. Line 1510 outputs this to the modem. Line 
1520 sets the duration (I found this by trial and 
error.) Line 1530 turns off the tone. Line 1540 
exits the subroutine. 

The only change needed for this to work on 
the VIC-20 is that the address of the VIC 
modem is probably different. This would re- 
quire changing 56576 to the proper value. 

Scott B. REED 
Richmond. IN 


Thank you for sharing your program. Гт 
sure many users will welcome this information. 
—Steve 


CODE-ACTIVATED SWITCH 
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Dear Steve, 
1 greatly enjoy reading your column Although 
І do not have an electronics background. | have 
been able to learn a lot from your articles. 
In the May 1983 issue you built the RS-232C 
code-activated switch. How can | modify this 
circuit to have a manual switch control the selec- 
tion of the output channel? | recently purchased 
a TI-99/4A and anticipate getting an Е5-232С 
interface for it. | would like to be able to switch 
between a printer and a modem, with a possi- 
continued) 


Dr, "> 


WHAT А CLOCKMAKER IN 18TH CENTURY 
ENGLAND TAUGHT US ABOUT MAKING 
QUALITY PERSONAL PRINTERS. 


Each gear finely honed. Each pendu- 
lum carefully balanced. Each timepiece 
acombination of precision and function. 
He was a craftsman. building a quality 
product to stand the test of time. 

Today, Okidata makes the most tech- 
nologically advanced dot matrix print- 
ers the same way. With quality, perfor- 
mance, and а healthy respect for value. 

Function with affordability. All print- 
ers print, but an Okidata does it with 
more performance and versatility than 
any other. There are seven models to 
choose from. priced at 5349 to 52,595. 

Affordability with flexibility. Oki- 
data offers three print modes, too. The 
data processing mode lets you print up 
to 350 characters per second. That's 
five pages a minute. Another mode lets 
you print emphasized or enhanced text 
for more effective presentations, while 
the correspondence mode prints letter 
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quality at up to 85 characters per sec- 
ond, with clarity that rivals daisywheel, 
And an Okidata can print graphics and 
Charts, which a daisywheel can't. This 
allows you to fully use the latest inte- 
grated software packages like Lotus 
]-2-3™ and Symphony™. 

Flexibility with compatibility. Each 
Okidata printer is fully compatible with 
all popular software packages and per- 
sonal computers. Special interfaces 
are available for IBM and Apple. in- 
cluding the Apple Macintosh. 

Compatibility with reliability. 
Here's where Okidata quality really 
shows. With a warranty claim rate of 
less than 1/2 of 196. With printheads 
that last well beyond 200,000,000 char- 
acters and come with a full year guaran- 
tee. With service available nationwide 
through Xerox Service Centers. 

Precision and performance. Quality 


and value. That old English clockmaker 
would have been very proud of us. 
Call 1-800-OKIDATA (609-235-2600 
in New Jersey) for the name of the Au- 
thorized Okidata Dealer nearest you. 


OKIDATA 


an ОКІ AMERICA company 
Technological Craftsmanship. 


Lotus |-2-3 and Symphony are trademarks of Lotus 
Development Corp. 
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Figure 1: The new circuit for the manually operated switch. ICs 1. 2. 3. 4, and 5 are 


replaced by the circuit in the dashed box. 


ble second printer later, 
| arn also interested in the data bus of the 
Ti-99/4A. Is it possible to attach the К5-232С 
card for the TI PE Box directly to the computer 
bus with an appropriate cable if power can be 
provided for the card? Are you aware of any 
articles or books that go into detail on the work- 

ings of the TI-99? 

Dave РЕСК 
Rockford, Mi 


Converting the R$-232C code-activated 
switch into a manually activated switch is quite 
simple because we will be removing many of 
the ariginal parts Figure 2 ipage 53 of the May 
1983 Issue) shows the full schematic for the 
code-activated switch. To convert to a manu- 
ally operated switch. remove ICs 1. 2, 3, 4, and 
5 and replace them with the switch and pull- 
up resistors shown within the dashed box in 
figure 1. The rotary switch, SWI. will now 
select one of the four RS-232C channels. 

The schematics for the TI-99/4A are con- 
tained in the TI-99/4A Technical Data Manual. 
Write to Texas Instruments inc.. Attn: Dealer 
Parts Department. POB 53, Lubbock. TX 
79408. 

You can also purchase ап К5-232С serial 
port for the T-99/4A that can be operated 
without the PE Box. MWS. Computers sells 


one for $149.50. Write to MWS, Computers. 
24 East Tioga St., Tunkhannock. PA 18657. 
—Steve 


LINE FILTERS 


орон ооо рос оо ооо 


Dear Steve, 

Your idea for adding transient protection to 
a cheap Radio Shack power strip ("Keep Power- 
Line Pollution Out of Your Computer; Decem- 
ber 1983, page 36) could be an excellent way 
to save money. Unfortunately. | ended up sav- 
ing money on something else entirely. 

| purchased the Archer 61-2620 and three 
MOVs [metal-oxide varistors) from my local 
Radio Shack, using the pictures in your article 
to help locate the necessary components in the 
busy store. | took it all home and installed the 
varistors, again using the pictures as a guide 
iBy the way, the screws on the power strip were 
a real bear. | had to use a hacksaw to make the 
heads accessible to a screwdriver.) When every- 
thing was finished. | proudly plugged the unit 
in. Immediately. a flash of light appeared and 
the unwelcome trail of smoke. 

What happened? | took a second look at what 
| had bought Instead of MOVs with stock 
#276-570. 1 had #276-569s. My varistors were 

(continued) 


C COMPILERS FOR 
PC DOS MS DOS CP М-86 СР М-80 APPLE /i, Ие, Ис 
COMMODORE 64 RADIO SHACK and MACINTOSH 


AZTEC C86 
Optimized “С” compiler for PC DOS, MS DOS & CP. M-86 
PC DOS, UNIX I/O, math, screen, graphics libraries 
8086 assembier. linker & librarian, overlays 
'PRO — library source, debug. ROM, MASM & RMAC, 8087. large model 


! AZTEC СН 
Optimized "C" compiler for CP; M, TRSDOS & LDOS 
assembler, linker & librarian, overlays, utilities 
UNIX I О, math & compact libraries 
PRO — library source, ROM, MBO & RMAC 


NEW C COMPILERS 
AZTEC C6BK for MACINTOSH 
VAX cross compilers 


C TOOLS & AIDS 


Z editor (like Vi), C TUTOR compiler, PHACT database. AZTEC СБб 
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC *C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 
ta СРМ cross, QUADLINK for PC to APPLE cross VED editor, SHELL, UNIX & math tibranes 


'PRO — library source, ROM. overlays 


CROSS COMPILERS 

Compile & link on HOST —1est on TARGET machine 
HOSTS: UNIX, PC DOS, CP; M-86, CP: M-80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP; M-86, CP/ M-80, APPLE, RADIO SHACK, 
COMMODORE 64, other hosts and targets available 


PRICES 
AZTEC C86 C COMPILER AZTEC C 11 C COMPILER AZTEC C CROSS COMPILERS TARGETS 
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS 
CP; M-86 249 Cli PRO 349 PC DOS HOST 750 СР/М-86 
BOTH 390 'PRO UPGRADE 150 CP / M-66 HOST 750 СР/М-80 
CB6/PRO 499 TRS 80 MODEL 3 149 СР/М-80 HOST 750 APPLE 
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK 
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64 
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 199 
SUPERDRAW 299 PRODOS CALL 
UNI-TOOLS 1 99 E EDITOR 39 
QUICK C 125 TAS 80 RADIO SHACK TAS DOS is a trademark of TANDY. 


APPLE DOS MACINTOSH а a trademark сі APPLE. 


| TO ORDER OR FOR INFORMATION: 
CALL: 800-221-0440 (outside NJ) 


201-780-4004 (NJ) 


Austrailia: Blue Sky Industries — 2A Blakesley Si. — Chatswood NSW 2067 — Australia 61-2419-5579 
England: TAMSYS LTD — Pilgrim House — 2-6 William St. — Windsor, Berkshire 51.4 1BA — England — Telephone Windsor 56747 
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada 510. айттым outside USA & Canada 520 
UNIX ш a trademark of Bali Labs. CP M, СР. М-80 and CP’ М-86 ara trademarks of DRI. PC DOS is а trademark of IBM. MS DOS is a trademark o! MICROSOFT. 
М.Ј. residents add 6% sales tax. 
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rated at 6 V rather than 120 V! Thus, a minor 
error translated into an error of 2000 percent 
in the voltage rating and blew my entire 
investment 
In retrospect. though. | realize that instead of 
losing $25 on an incorrectly constructed power 
strip. 1 had spent only $25 to learn an extremely 
valuable lesson: always check the component 
ratings. Perhaps my story will save your readers 
this expenditure 
KENNETH Y. GOLDBERC 
Philadelphia. PA 


Sorry to hear about your mishap. but your 
lesson is well learned Proper attention must 
be pald to voltage and current ratings of com- 
ponents during design and replacement. іп ad- 
dition to the МОМ. capacitors. transistors, in- 
tegrated circuits. and diodes can also fall vic- 
tím to the effects of overvoltage. 

A safe procedure for selecting components 
is to estimate the maximum anticipated 
voltage and add a safety factor of at least 25 
percent.-- Steve 


Dear Steve. 

| have taken apart my Radio Shack/GE spike 
protectors [pictured on page 42 of your power- 
line pollution article) and, on the top of them. 
where the clear plastic part is. inserted two 


— 3 


A : RESOLUTION 


more varistors between the hot, neutral. and 
ground lines. then soldered them. | extrapolated 
from your article that having all three varistors 
on the same circuit like that tas long as you did 
not cross a wire or solder between leads) would 
be electrically appropriate ff | am wrong. please 
let me know 
DoNALD B. SLAUGHTER 
Seattle, WA 


Adding the extra MOVs to your spike pro- 
tector is a tedious but perfectly acceptable 
method of increasing differential-mode tran- 
sient protection. | also use such a method for 
some of my equipment.—Steve 


BASIC PROTECTION 
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Dear Steve. 

1 would like to know how to disable the LIST 
command on my Apple Ве so that my program 
listing cannot be displayed. 

HANS HESS 
Carmel, CA 


A very subtle way exists to disable the LIST 
command on the Apple Н. When listing a pro- 
gram, any statement number that contains a 
Control-D as the first character of the second 


REVOLUTION ! 


SIOO GRAPHICS -8 COLOR: 1024 by 1024 Resolution: | BOARD 


`A 


The illuminated Technologies 
single board graphics controller is 
оиа о wide variety ol users 
worldwide wilh unprecedented 
resolution, speed, and ease ol 
usa 


The hear! of the board is the 7220 
graphics controller, a dedicated 16 
bit microprocessor that im 
plemenis Breshenhams algorithm 
directly іп pipetined hardware 
allowing vector and arc drawing 
speeds of 1.3 million pixels per se 
cond 


C language driver source for dram- 
ing and text application develop- 
ment ме turnished 


i.e. 540 Бұ 280 


ағамның 


s 3 million pixel display memory 
with 1024 by 1024, 1700 by 672, ог 
mowable window on image plane 


SiG, 


$195 8 color 
$895 monochrome 


For orders placed prior ta Navember 


* Hardware тост, pan, and win 


s ig to 44 Mhz video rate 
а Programmable 
поении, and interface for any 
monochrome or AGE monitor 


timing, 


DEALERS 


Contact us Jor applications soltware currently available 


ILLUMINATED TECHNOLOGIES 


INC. 


3005 N. May « Oklahoma City. Oklahoma 73107 
(405) 943-8086 
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line (when fisted, not typed in) will execute 
(yes, execute!) the command immediately 
following. As an example. type your first pro- 
gram line as follows: 


10 REM PRINT FP 


where “represents Contro-D with no space 
before FP. (There are 20 spaces after REM.) 

Then. when the program is listed. it will clear 
itself after the lirst line. Since the REM state- 
ment іс ignored during running. the program 
will run normally. 

if you are really vicious. replace the FP сот- 
mand with DELETE ‘filename: You can also 
replace FP with CATALOC to verify that the 
technique works as described. —Steve 


PASSWORDS 
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Dear Steve. 

i am a beginner in the computer field Where 
can | get a computer that does not cost a lor 
and will not perform any tasks without a 
password? | have been told that some com- 
puters will not ru a program without a 
password, but ail 1 did was list the program and 
| got the password. | don't want this to happen 
to my programs Can you help me? 

STEVEN SHELTON 
Wingdale. NY 


The best place to put a password require- 
ment for computer access is in the operating 
system. Any computer that has its operating 
system on disk, for example. could be modified 
to require a passwond before any "ready" 
prompts were displayed. Examples of such 
computers are the Apple И and the ІВМ PC. 
both of which boot the operating system тот 
a disk and will not run a program on disk un- 
til the DOS is loaded. 

Placing a password inside a program can be 
an effective method if the program is in 
machine language. If your programs are in 
BASIC. they can be transformed into machine 
language with the aid of a BASIC compiler. This 
affords а simple means of protection. 

If you must stay in BASIC, there are ways to 
prevent a program from being listed. This will 
provide protection against al! but the most 
knowledgeable operators. — блеуе № 


ори аа оао в о с соо оооьй 
IN “ASK BYTE. Steve Ciaria answers ques- 
tions om ану area of microcomputing. The most 
representative questions received each month will 
be answered and published. Do you haw a ngg- 
ging problem? Send your inquiry to 
Ask BYTE 


do Steve Ciarcia 
POB 582 
Glastonbury. CT 06033 
Due to the high volume of inquiries. personal 
replies cannot be given. All letters and photo- 
graphs become the property of Steve Ciarcia and 
cannot be returned. Be sure to include “Ash 
BYTE ің the address 
The ‘Ask BYTE” staff includes manager 
Harve Weiner and researchers Larry Bregoii, 
Dick Sawyer and Jeannette Dojan 
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Apricot voted 


bestinthe world. 


The unique MicroScremi* serves as a calendar Нл: can carry the Apricot like a briefoase. 
Clock, а built-in calculator, and a labelling device 
for special touch-sensitive keys. 


Іні ACT Computers (North Americal Ик 
Circle 6 on inquiry card. 


Of course, youll have to visit your 
local Apricot dealer to confirm the experts 
judgement firsthand. But heres some 
preliminary evidence: 

* À keyboard that includes special func- 
tion keys, а numeric keypad, а built-in, 
software-accessible calculator, and 
dynamic, touch-sensitive keys that adapt 
to each program. 

* Convenient, fit-in-your-pocket, 34-inch 
disks that are 100 times more reliable 
than the older 54-inch style. 

* A special, high-resolution (800 x 400 
pixel) non-glare monitor. 

* Full 16-bit internal architecture for 
faster program execution. (The Aprícot 
runs most sofbware written for the 
ІВМ РС.) 

« Standard 256K НАМ internal memory 
(upgradeable to 768K). 

• RS-232 (V-24) serial port plus a 
synchronous and asynchronous parallel 
port. 

The Apricot is available with a single 
disk drive, as you see it here with twin 
disk drives, with double-sided twin disks, 
or with a 5 Mbyte or Ю Mbyte Winchester 
disk drive. Prices range from $2295 to 
$4895. For more information, return the 
coupon or call 800/447-4700. 


“Microcomputer of the Year aud Business 
Microcomputer awards, British Microcoriputing 
Ашағаз Preseutatiun. 


C] Pll be the judge. Send me the evidence. 
Мате 

Ad 
City 


ыыы — _—_ 
Primary use: O business О home BY? 


BENA, ACT Computers 
ус бони 
5 Scott Blvd., Suite 342 
"ms Santa Clara, СА 95051 
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Make Way For Hayes Please. | bility and customer 


your spreadsheet Please 
An advanced, easy-to-use data management | Now these same have | willeven look up a name and com- 
system for the IBM* PC and compatibles. | been applied to a new data үне eie ier усш науа td 
- = ead bii at € ml number. 
ant to out to | to 
е 12422 IMMANE RC 
в screen, w can e re looki an efficient want to 
it better? Frustrated with data base -— са. = for a custom 
software that's either too limited or | sales data. Please “Make it snappy, Please!" | Output Plan. 
dm sion нн Lam gai уои leads you every step Need a report fast? Youand | With a defined 
а simple word of of the way in creat- Please can put together a Quick | field for "COM- 
Please™ A powerful, yet easy-to-use, | ing a sales database List ina matter of seconds. MISSIONS DUE" 
system for izing and managing | that might include Please can automa- 
your information. Please is flexi names, addresses, da compute each 8 com- 
enough to store any data you enter, | These categories are ‚апа print them out in a 
heart of aad database structure and more, just for saying “Please 
Want last month's total in a par you ever change your mind 
“The menu Please?” | ticular region? Press a few and want to change the structure of 
Menus list all our options it's A few more keystrokes ‚ please feel free. Step- 
and tell you елегі? which || and you'll know who's moving рто- instructions show you how. 
keys to press for every | duct, and what's your biggest seller. ve the same flexibility with 
Please feature. Please will supply you with labels | any database you and Please design. 
fora to selected customers. It | You can store up to 16 million records 
can send customer information to and 200 custom Plans for each 


rfora j 
from 


database! More than 


word you're 
ever to require. But isn't it nice 


And it can receive 


Please isa trademark of Hayes Migxosomputer Producis, Inc * Semartimodem 300. Senartmoder 1200 and Smartmodem 12008 are trademarks of Hayes Microcomputer Products, Inc. 


"Put it here, Please: | knowing 
Design a special screen | АШ that 


Rest assured. Plaane ws 50 
you don't have to. An easy-to-follow 


sample disk shows you ev 
you need to know to 
create your first data- "Mer rge med Please!" 
base. Please ombine data from one 
menus show ея нас жін 
which keys to press out changing your original. 
to access every fea- 
ture. And whenever you need it, 

Please provides on-screen HELP 


tailored to.a specific task. 


ustrial Blvd., 
Norcross, Georgia 30092. 404/441-1617. 
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morel Your. dealer has is derail 
ІВМ i à segistered tradensark of jomrnstiqnal Burgess Machines Corporation. ©1064 Hayes Miapcomputes Products. Inc, 
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Take a close look under the hood of a Datasouth 
printer. inspect for loose parts, cheap fittings. Search for 
things that show more concern for speed on the assembly 
line than the communications line. 

You won't find them. Instead you'll find the source of 
the Datasouth reputation: design, engineering and mate- 
rials dedicated exclusively to high performance value. 

Now look closer. 


MORE THAN THE HUM OF ITS PARTS 


Count the moving parts in a Datasouth printer. You 
won't find many. Most of those are dedicated to transport- 
ing the printhead and the paper from point to point with 
optimum speed and accuracy, while the rest of the printer 
sits quietly with the motionless authority of a Stonehenge. 

And thinks. 

Under the hood of every Datasouth printer is a highiy 
intelligent microprocessor. Its sophisticated brainwork elimi- 
nates the need for many parts still common in other printers, 
and optimizes carriage and paper travel so the printhead 
intelligently follows the shortest path from one printable 
character to the next. So more work gets | 
done with less strain on the machinery. 


MODULAR MAINTENANCE 
Datasouth design simplicity 
assures easy maintenance. All control 

electronics are on a single printed 
circuit board. The 9 wire printhead is 
rated at over 500 million characters, 
and is easily replaced in minutes. 


Find Datasouth Printers At | 
Participating Семра мий" Stores 
And Other Fine Dealers. 
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SALES 


p AVAILABLE NATIONWIDE 
IROUGH OUR NETWORK OF _ 
S AND SERVICE DISTRIBUTORS 


CALL TOLL FREE: 
1-800-222-4528 


Everything that matters is easy to reach, right there under 
the hood. Even the cartridge ribbon, rated at 3 to 4 million 
characters, snaps into place in seconds. 


JUST TURN THE KEY 


Datasouth printers are easily driven by virtually any 
mini or microcomputer. The fully instrumented dashboard 
allows the user to program up to 50 different applications 
features at the touch of a few buttons. Meanwhile, the 
digital readout shows everything from programming 
prompts to line count. 


TAKE YOUR CHOICE 


Datasouth reliability comes in two high performance 
models. The 05180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
DS220 cruises at 220 CPS for high speed data printing 
and at 40 CPS for letter quality word penc Both 
models print precision dot-addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high performance printer to fill it. 


DRIVE ONE TO WORK TODAY 


Both the 05180 and the 05220 
are on display at more dealer show- 
rooms every day, including one near 
m. So go take a hard look at the 

ind of hard copy you get from high 
performance Datasouth printers. 

See what rea//y counts when 
you compare printers. 


Datasouth Computer Corporation 
Box 240947 · Charlotte, NC 28224 
704/523-8500 - Telex 6843018 DASOU UW 
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CLUBS & NEWSLETTERS 


® GRAND RAPIDS APPLE 
GROUP—The Grand Rapids Area 
Apple Users (G.R.Apple) is an 
Apple and compatible com- 
puters users group serving 
novice and experienced enthu- 
siasts in the Michigan area with 
a newsletter, С.Ю. Apple News. and 
an information exchange. The 
meetings frequently host guest 
speakers and software demon- 
strations. and the possibility of 
a BBS exists. Membership en- 
titles you to access a library of 
almost 50 disks and receive the 
monthly newsletter. Annual dues 
are $8. Contact Howard Bult- 
man GR.Apple 4444 Bonnie 

St SE. Grand Rapids. Mi 49508 


© ENGLISH AND КАМП FOR 
IAPAN—American and foreign 
owners of NEC computers. par- 
ticularly the NEC РС-8801А. are 
welcome to join a users group 
to share data and programs. A 
BBS is a possibility The month- 
ly newsletter will be produced 
in English: a translation in kanji 
(Chinese characters) will also be 
available. The exchange of 
newsletters or information is 
particularly welcomed from 
users or groups in lapan For 
details, contact Ryugen C. 
Fisher. РОВ 1061. Rhinelander. 
WI 54501. 


Ө UNITED METHODISTS SPON- 
SOR NETWORK-The Church 
Computer Users Network 
ICCUN} is an independent or- 
ganization of people who pro- 
mote church uses of computers. 
The group. organized by United 
Methodists. welcomes participa- 
tion from all denominations. 
Anyone who contributes $15 or 
more 5 put on the CCUN тай- 
ing iist and receives the quar- 
terly newsletter. Members con- 
tribute at least 525 a year For 
information. contact Clyde 
McDonald. Church Computer 
Users Network, 159 Ralph 
McGill Blvd. Atlanta, GA 30365 


€ ARIZONA TI USERS 

The ТЇ Newsletter. produced every 
other month by the Arizona 99 
UG. is for owners of Texas Im 


struments 99/4A Information 
and assistance about program- 
ming. architecture. and other 
topics are contained in the 
newsletter, a subscription to 
which is available for $895 à 
year For details. contact the 
Arizona 99 UG. 4328 East La- 
Puente Ave, Phoenix, AZ 
85044 


® CP/M USERS HAVE BBS 

The Metroplex CP/M interest 
Group (MCP/MIG) meets on the 
third Thursday of every month 
and welcomes anyone with an 
interest in microcomputers run- 
ning CP/M A BBS is up at 1214) 
867-2068 and runs at 300 bits 
per second. A remote CP/M is 
in the works, The monthly news- 
letter features articles and an- 
nouncements that are submitted 
by members. For further details. 
contact the MCP/MIG. РОВ 
863909. Plano. TX 75086 


® FOCUS ON NEXUS 

Nexus is an independent, bi- 
monthly publication for and by 
NEC Advanced Personal Com- 
puter (АРС) users. It contains 
tutorials, tips. hints, news, and 
reviews of software and hard- 
ware for the NEC APC. Articles 
include information on telecom- 
puting. modems. conversion 
tables. adapting peripherals, and 
more An annual subscription of 
six issues is $18 in the US. 
Canada, and Mexico: $30 over- 
seas. For details. contact David 
B Suits. 49 Karenlee Dr 
Rochester, NY 14618 


@ SANYO IN NEW YORK 
METROPOLITAN AREA-The 
New York Sanyo Users Group 
provides technical support to its 
members by meeting regularly 
to listen to guest speakers and 
to hear the latest news about 
Sanyo products. It maintains a 


library of public-domain soft- 
ware. a directory of members. 
and an electronic bulletin-board 
system А quarterly newsletter 
provides for a further 

of information. Additional 
information is avallable from 
the New York Sanyo Users 
Group. POB 182, Times Plaza 
Station. NY 11217. (212) 
855-9029 


Ө COMPUTING IN THE SOUTH 
OF HOLLAND-The Dutch Com- 
puter Club Hobby Computer 
Club (HCC) meets at 8 p.m 
every third Tuesday of the 
month in the Community Center 
of Limbrichterveld at 
Eisenhowerstraat 724 in Sittard. 
Any readers in the Netherlands 
of BYTE magazine are welcome 
to attend the meetings For 
details, contact Bert Peters. 
HCC-Sittard. Via Regia 188-R. 
6217 RA Maastricht. the 
Netherlands. 


Ф FREE NEWS ON IRIS 

The originator of the IRIS fin- 
teractive real-time information 
system) operating system, Point 
4 Data Corporation, is offering 
a free IR!S-onented newsletter 
The IRIS Connection will include а 
write-in forum, information on 
the industry. technical overviews 
of products. and regular IRIS 
updates. Article submissions are 
welcome. For a free subscrip- 
tion. write to The IRIS Connection. 
сю Point 4 Data Corp.. 2569 
McCabe Way. Irvine CA 92714 


9 KAYPRO ON LINE 

The Kaypro Users Group (КОСІ. 
with membership in more than 
23 countries, has expanded its 
bulletin-board system's access 
by joining CompuServe. Public- 
domain software and special 
KUG library programs are avail- 
able for downloading Guest 
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CLUBS & NEWSLETTERS is а forum for letting BYTE readers know what is hap- 
pening in the microcomputing community. Emphasis is given to electronic bulletin-board 
services. club-sponsored classes. community-help projects, field trips. and other activities 
outside of routine meetings. Of course. we will continue to list new clubs. their ad- 
dresses and contact persons, and other information of interest. Тр list events on schedule. 
we must receive your information at least four months in advance Send information 
lo BYTE. Clubs & Newsletters. POB 372. Hancock. NH 03449 


speakers are invited to confer 
on line with all users or you can 
leave and receive messages 
Members access the KUG SIC 
on CompuServe via GO PCS 25. 
For starter kits, write to KUG. 
Box 100. Malverne. NY 11565 


@ MESSAGE FROM GEORGIA 
The Toccoa Microcomputer 
Society meets at 7 p.m. on the 
second and fourth Tuesdays of 
every month at the Toccoa- 
Stephens County Library in 
Toccoa. Georgia. For details. call 
Steve Shields at (404) 886-9718 
or contact Terry Fleming. Rt. 2. 
Вох 124 Eastanollee. GA 
30538. (404) 779-3472. 


© RADIO IN ON TIMEX 

The Timex Sinclair Amateur 
Radio Users Group (TSARUG) 
continues to operate despite 
Timex's absence from the 
marketplace Its monthly news- 
letter for owners of 2X-80. 
Micro-Ace, 2Х-81 and TS 1000 
1500. and 2068 computers. 
О2Х. contains hardware and 
software reviews, programs and 
projects submitted by members. 
and listings of on-air schedules. 
The annual membership fee is 
$12. and new members need 
not be licensed amateurs Con- 
tact Alex Ғ Burr, KSXY, 2025 
O'Donnell Dr.. Las Cruces, ММ 
8800! 


Ө VENEZUELAN PERSONAL 
COMPUTERISTS—The Personal 
Computer User's Society meets 
at 10 a.m. every other Saturday 
in Barcelona Venezuela. it sup- 
ports and promotes the interest. 
understanding. applications, and 
research of computing by estab- 
lishing a communication link 
between members who own 
Apples. Epsons. and Color 
Computers A monthly newslet- 
ter is planned that will include 
articles written by members and 
excerpts from magazine articles. 
For details, contact Osvaldo 
Briceno, Personal Computer's 
User's Society. POB 56. 
Barcelona Venezuela 6001-A 
Icortinued) 
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І.ІМС5 

32 -Bit Virtual 

Memory MegaMicro 

[s The-State-Of-The-Art 
UNIX Microcomputer 


LMC'5 32-bit MegaMicro provides mainframe 

or super-minicomputer performance at prices com- 
petitive with today's far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 


The LMC MegaMicro is supplied with HCR's 
UNITY* which is a full implementation of UNIX** 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. Typical multi- 
user systems with 33 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $20,000 (and even less with quantity or 


OEM discounts). 
* UNITY isa Trademark of Human Computing Resources. 
“UNIX is a Trademark of Bell Laboratories. 


I MC MegaMicros 7 
! 
4200 W. Diversey, Chicago, 1L 60639 (312) 282.9667 
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CLUBS & NEWSLETTERS 


€ CONNECT WITH 
COMMODORE-The Fairfield 
County Commodore User Group 
meets at 7 pm on the first 
Wednesday of the month at 
Нацег$ Park in Danbury. Con- 
necticut. 5 objective ts to pro 
mote the use of Commodore 64 
and VIC-20 computers. A news- 
letter. Bits & Bytes. contains 
member-written software 
reviews. programming tips. and 
upcoming activities. The $12 an- 
nual membership fee Includes 
the newsletter and access to a 
BBS in the works For details. 
contact Kenneth Hottes. Fairfield 
County Commodore User 
Group, POB 212. Danbury, CT 
06810 


@ USERS PLOT PLANS 

A nationwide GRiD Users Group 
provides members with access 
to a nationwide electronic news- 
letter. GRIDNeWS. and ап 
information-sharing system 
designed for GRiD users Sub- 
scribers can benefit from elec- 
tronic mail product an- 
nouncements. a technical col- 
umn. questions and answers, ar- 
ticles, and hints. It is sponsored 
by Business Computing Interna- 
tional Incorporated of New York 
City For further details. contact 
Richard Horan GRIDNeWS clo 
Business Computing Interna- 
tional. 342 Madison Ave. New 
York, NY 10173 1800) 522-ВСІ! 


€ MICRO-5 FOR TEACHERS 
Micro-5 ts the first microcom- 
puter users group for educators 
in North Carolina. It sponsors 
conferences with special-interest 
sessions quest speakers, and 
small groups for specialized 
topics Various computers will 
be displayed. and hands-on ex 
perience is available Demon- 
strations include network im- 
plementation. For details. write 
to Micro-5, Rt. 2, Box 204, 
Ramseur NC 27316 


€ MEET MAC IN BOSTON 
The Macintosh Users Group. a 
recent special-interest group in 
the Boston Computer Soclety 
(BCS), {$ designed for both 
novice and technical people. It 
meets at 7 p.m. on the second 
Wednesday of every month in 
the Tower Auditorium of the 
Massachusetts College of Art 
(621 Huntington Ave. Boston. 
МА) to witness demonstrations 
and presentations and to 
discuss software. peripherals, 
and the uses of the Macintosh 


The group plans to produce a 
newsletter and create a software 
library. Each member receives a 
subscription to the BCS monthly 
magazine, Computer Update and 
can attend general BCS meet- 
ings. For further details, contact 
Jack Hodgson BCS. Macintosh 
Users Group. One Center Plaza. 
Boston, МА 02108 1617) 
367-8080 


Ө МЕТТІМС CP/M USERS 

For users of Kaypro. Morrow 
Designs. Osborne. Xerox 820. 
and Big Board. the CP/M Users 
Net meets on the air every Sun- 
day night at 9 p.m (0300 GMT) 
on the frequency of 3.968 
megahertz {MHz} Members of 
the net find and exchange 
public-domain software that is 
CP/M 2.xx-compatible to run 
CW. RTTY. AMATRON. ASCH 
RCP/M. BBS. and others. The 
only dues are an amateur 
license and suitable interest For 
net control, contact KSDHZ 
Bud. for alternate net control 
contact WBOUTY Barry. and for 
the net database manager. corr 
tact AGON Gary. 


© SINCLAIR QL USERS IN 
UNITED KINGDOM— 
Membership in the Independent 
СІ. Users Group (IOLUG) is 
available by subscription to the 
monthly newsletter. Quania The 
group also maintains a free soft- 
ware library, provides a free ad- 
vice service, conducts 
workshops. and offers support 
for local groups. A six-month 
trial subscription is $4.25 

Group interests include 
business. amateur radio, 
database graphics, education 
communication and languages. 
For details contact Brian Pain 
24 Oxford St. Stony Stratford. 
Milton Keynes. МКИ! ПО UK. 
tel (0908) 564271 


€ APPLICABLE TO ENGINEERS 
The Engineers Computer Applications 
Newsletter (ЕСАМ is a monthly 
newsletter for practicing 
engineers that provides informa 
tion, analysis, and guidance on 
the applications of small com- 
puters. Contents include a soft- 
ware exchange. hardware notes. 
a graphics update. publication 
reviews, and a calendar of 
related events. Subscriptions are 
596 per year: 5120 a year over- 
seas For details, contact Engi- 
neering Computer Applications 
Іпс.. РОВ 3109. Englewood. СО 
80155-3109 (303) 797-3603 E 


It's inevitable. 

Somebody is always more determined. Works 
harder. And winds up on top. 

Take Dysan, for instance. 

We were the ones who helped develop the first 
54" flexible diskette. 

And while everybody else was trying to figure out 
how to make them, we were busy making them better. 

With superior materials. A special lubricant and 
jacket liner that extend diskette life. 

Unique manufacturing techniques. Like our bur- 
nishing process that helps eliminate read/write errors. 

And an almost fanatical corporate commitment 
to quality. 


What does all this mean to you? 

Every Dysan diskette you buy wil! record and 
retain all your data all the time. For as long as you own 
the diskette and treat it right. 

Dysan. 

We're not just like everybody else. 

Dysan 54" and 8" flexible diskettes are available 


at your computer products dealer. 
Call toll free or the name of the Dysan dealer 
Nearest you. (800) 551-9000. 
Corporation, 5201 Patrick Henry Drive, 
PO. Box 58053, Santa Clara, CA 95050, (408) 988-3472. 


уап: 


Circle 134 on inquiry card. 


Dysan is а registered trademark of Dysan Corporation. € 1984, Dysan Corporation 
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піу the Finest 
221° and Apple 
ompatible Products A 
Can Earn a Place іп 
Micro Mart's Value 
Packed Inventory 


М 100-2 шем 


NDO LE. 5189 
^ iA DISK Lae 9179 
ul Networking/Protocol 
Conversion 


SNA & BISYNC ® 3780, 5251, 3274 
PC Turbo by ORCHID 


80186 Co-processor Board * Speeds Up PC 5 Times 


IRMA кєрдє 3378s wire ecs/ IRMALINE 
PC Blossom Woe румын уат Board 
BLUE LYNX 5251/3276 EMULATOR 


FORTE DATA Ere CERT “АИ. 


a Printers 


MUR Nac Plotters © Disitter . .CALLI 


DOT MATRIX 

Smith Corona PD Me E 
EPSON FX80 & 100 160 сре) . . Best Price! 
EPSON RX8OT or F/T ..... Best Price! 
EPSON RXIOO .......... Best Price! 
EPSON LQ 1500 НУ . Best Price! 
OKIDATA 92 693789 . Best Price! 


OKIDATA ML84 :»«...... Best Price! 
OKIDATA 2410 nensis . . Best Price! 
TOSHIBA P-1351 5 1340 . . . Best Price! 
8050 Color S tao cos supert виз Choice for LES =s 81495 
DELTA ТОФУ". Best Price! 


GEMINI Full Line of StarMicronic Primers . . . пами 2 4 9 
ТІ, 855 4злвк рм нло. ном лы тоск!: . . Best Price! 
NEC P2 & РЗ »x......... Best Price! 
DIABLO P38 косев............ $1695 
LETTER QUALITY 

NEC SPIN WRITERS 20s0.35508 2700Best Price! 
DIABLO оо. озо. ox085 ........ Best Price! 
C-ITOH Prmmaster sep) ....... 51055/51395 
QUME SPRINT SS PUUS ore Best Price! 


CALL FOR QUOTE ON QUANTITY CHIP PURCHASES. 


INTEL 8087 tighspeea ма coprocessor... .. 5175 
64K RAMCHIPS ........... 550/5150 


I64K-9 Chip'upgrade Kit) (192K-27 Chip/Upgrade КИ! 


С] Hard Disks 

Peachtree Industry's Best Buys 10 Мер: 

Peripherals P-] 0 quete zehn 
SYSGEN ^/erspeaning E Formaning ....... CALL! 
INFA бз "бое Drs = = к «Қазаннан ЁЎ CALL! 


SYSGEN IMAGE eme amens s САПЫ 


“MacIntosh” Hard Disk s . 


ALL NAME BRANDS AVAILABLE NOW! BEST PRICES! 
IFYOUDONTSEEIT— .............. CALL! 


ig " 
В Multifunction Boards 
ULTRA РАК еа рог рәк Post, CALL! 


#1-384К fambuiespockreop Gamer. . . Best Price! 
#1 MultiCar wont Came T. .. .Best Price! 
#1 VO Card 5ч. . . Best Price! 
QUADBOARD мемо озак . . Best Price! 
CAPTAIN әутеһағызық............ $269 
SEATTLE RAM + 3 fischbikeckSpooler . . #199 
]-КАМ ll кмш» ........ Best Price! 
PROFIT Systems ямке . . . 5299/5680 
BABY BLUE П ола ova Best Price! 
PC Blossom реи .. «ШазиаС279 


idt t ac Disk Controller cavs Best Price! 


Premium Softcard lle ......... CALL! 
‘=. Graphic Cards 

BoB м Now 4 hee f raneChot Sets by Persyst . «© a a + CALL! 
STB fn o: ое Fen Rete CC — CALL! 
HERCULES 3»»5torns23.......- CALL! 
PLANTRONICS Color + САШ! 
Graphics Master м | OW Price! 
ОПАОСОГОК 1& 1 .......... CALL! 
ULTRA PAK кои Color e floppy Cont. CALL! 
Multigraph мебд Parrot. . 9375 
Amdek MA IS EA Oi Pen Port super WiCoior V 9 34.5 


THE SERVICE LEADER! * CORPORATE BUYERS WELCOME 


Tampa, Ft. № 


ACCOUNTING 
IUS AR. А.Р. GL. Inventory. Order Entry. Payroll . „ Startingat ^ 209 
Peachtree Accounting biest iw baere CALL! 


Dow Jones Sie: rax Now ғи, — ы. CALL! 
MISCELLANEOUS 
Open Access ы comm none Pkg... 5299 


Decision Mgr. Prachirce Pus symphony toShame’ CALL! 
VisiOn Фад боегу .......... CALL! 
MICROSOFT PROJECT ........ CALL! 
QUICKCODE/dGRAPH/dUtil . . . . 
Lattice C-Compilers So erm ...5299 


MICROSOFT COMPILERS ТҮУ, CALL! 
Digital Research Comp. ....... CALL! 
Norton Utilities лт ювеувмрс ...... 559 
ProKey 3.0 һекі................ 595 
co Q6, ИТТЕ pees ee tees 535 
ATI Training cuscnocesotware norais ...... 549 
Set-FX PLUS epsonrxsertesconrolPkg ....... 545 
a 549 
PC Paint Brush а оу ғы» 5129 
Chart-Master/Sign-Master ..... CALL! 


"CAD Systems" spuer Aided Design Graphics . CALL! 
ЕМЕКСКАРНІС но new craphics Package . . . #269 


CROSSTALK XVI њм... . .... CALL! 
SMARTCOM Il ње ............. 599 
Habadex iis мен . САШИ 
Microsoft e File * Chart * Basic . CALL! 
©. Modems 
HAYES. змлятморем 300, 12006 12008 . . . . . . CALL! 
NOVATION олы XV 123: , searting at 99 
RIXON 1200-4800 вацочвм РС Compatible ..... CALL! 


Signalman Mark ХИ 300-1200 psc connec . . $259 
Ven-tel 1200 PLUS. виле  . CALL! 


QUY ы 
| Miscellaneous 


DYSAN WORLD NOW AT TREMENDOUS SAVINGS CALL! 
Keytronics 2 | 5 | Newtmproved . s eses CALL! 
MOUSE в ous букет PEINE, ess 5209 


CURT IS Keyboard Extension Cable. Monitor Extension cable CALL! 
MICROFAZER «x25 stack spooler . . Starting a 1 39 
BACK UP Power Supply :»45:5w CALL! 


ISOBAR рин н и ac 3655 
Circle 246 on inquiry card 


ii 5 ANM  - үя 
Мап а ger | я j 


Wyse Terminals emiretine instock. 


| For Information 


WORD PROCESSORS 


MultiMate фак b alRew Toda  . . . 289 
SAMNA Il & Ш 9e Reo в... CALL! 
Microsoft Word Processorsuse upto’ Windows , CALL! 
VOLKSWRITER DELUXE ....... 5189 


WordStar ProPack ¿Sresi (ете ! 
WordPerfect by SSI* ъз ...5299 
Easy Writer Il sysemsincude speteré mailer .. 


Peach Text 5000 reronal productivity series . . . 1 79 
DATA BASE MANAGERS 


Harvard Project Mgr.......... CALL! 
Day БО кеніне seis CALL! 
R:base 4000 or 6000 heo « ° "Sats «$329 
Power-base Сеты tema CALL! 
Knowledge Man нау тов е. . S295 
dBasell & Ш A н dps LLL, CALL! 
Infoscope IBM спар, acclaimed database . . . . CALL! 
SPREADSHEETS " 

MultiPlan MicrosoiteNewLowPrking « ses saso CALL! 
SuperCalc 3 superiorGraphicstoLOTUS .. . . . CALL! 
Monitors & CRT's 

PGS-MAX [2 #097703 . . Best Price! 


PGS SR-12 sce wies tat мы ан са, Best Price! 


PGS-HX 12 няе«воговсв...... Best Price! 
QUADCHROME ишк» ..... Best Price! 
AMDEK COLOR ПА ........... 5399 
AMDEK COLOR II + .......... $399 
AMDEK COLOR IV mon ........ 5549 


AMDEK 300 A/300G : ....5149/5139 
AMDEK 310A печ сееп ....2185 
. Best Price! 


ORDERS ONLY 


1-800-241-8149 
TECHNOLOGY CORPORATE CAMPUS 

3159 Campus Drive * Norcross, СА 30071 

1-404-449-8089 


Technical Support 1-404-446-3836 


1 = E m "ES =: = 
ты ть = = - жы 


Per omnt n ИЙ e re mars "ч | 
ІБМ is a registered trademark of International Business Machines Corp. 


Micro Mart Б a regist emark of Micro Mart. Inc. 
Advertised cash prices sutyect to change without попсе 


IT'S NOT HOW MUCH YOU PAY. 


IT’S HOW MUCH YOU GET. 


The computer at the top 
has a 64K memory. 

It has the initials |, В, and 
M. And you pay for those 
initials—about S669. 

The Commodore 64" has 
a 64K memory. 

But you don't pay for the 
initials, vou m pay for the 
computer: $215. About one 
third nia price of the IBM PCjr™ 

he Commodore 64 
also ц. a typewriter-type 
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keyboard with 66 typewriter- 


type keys. (Not rubber chicklet 


keys like the ІВМ PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution, 16 available colors 
and eight 3-dimensional sprites. 

It has 9-octave high fidelity 
sound. 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
Office. And if you add a printer 


or color monitor, disk drive and 
а modem — аі! together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy à computer 
for a lot of money. 

Or buy a lot of computer 
for the money. 


COMMODORE 64 


IT'S NOT HOW LITTLE IT COSTS, 
IT'S HOW MUCH YOU GET. 


BOOK REVIEW'S 


THE DOCTOR'S 

COMPUTER HANDBOOK 
Peter |. Fell and 

William D. Skees 

Lifetime Learning Publications 
Belmont, CA; 1984 

270 pages, S27 50 


APPLIED CONCEPTS ІМ 
MICROCOMPUTER GRAPHICS 
Bruce A, Artwick 

Prentice-Hall 

Englewood Cliffs. NJ: 1984 
384 pages. $29 95 


AUTOMATING YOUR 
FINANCIAL PORTFOLIO 
Donald Woodwell 

Dow Jones-Irwin 
Homewood. IL: 1983 
251 pages. $19.95 


ART AND GRAPHICS 
ON THE APPLE іе 
William Н. DeWitt 
John Wiley & Sons 
New York: 1984 

128 pages. $14.95 


THE Doctor's 
COMPUTER HANDBOOK 
Reviewed by Bruce R. Evans 


he Dodors Computer Handbook is a 

gem. It leads you through the pit- 
falls of computerizing a medical prac- 
tice in a style that should be a model 
for all technical writing. Although it was 
written for doctors planning to com- 
puterize their offices, it should be read 
by anyone interested in business 
computing. 

The authors are an interesting pair. 
Peter J. Fell is an English general practi- 
tioner who has successfully computer- 
ized his medical practice. Considering 
the stringency of the British medical 
system, this Is quite an achievement. 
William D. Skees is an American com- 
puter scientist with a strong practical 
background in databases and computer 
networking. Both these areas are dealt 
with exhaustively in this book. (In fact, 
networking is overdone in my opinion.) 


ILLUSTRATION BY MICHAEL WITTE 


This coauthorship overcomes the prob- 
lem inherent in most books on medical 
computing—few doctors are computer 
experts, fewer computer experts know 
medical practice. Fell and Skees comple- 
ment each other well. 


DUALITY 


The Doctors Computer Handbook is in two 
parts. The first, which is the bulk of the 
book, explains how to set up a com- 
puter system in a medical office. The 
authors begin with the assumption that 
a computer is a necessary part of 
medical practice: then they convince 
you. The second portion is an overview 
of computer use in a hospital and 
laboratory. This second part Is smaller 
and almost superfluous. 

As the authors assume the reader 
knows nothing about computers. they 


1 start by explaining what а 
computer can do for a physi- 
cians practice. For conven- 
lence, they break the uses for 
a computer into two parts. 
First there are those that are 
peculiar to а physician's 
office—medical records, pa- 
tient instruction, and medical 
research. They give some 
ideas of what a computer 
can and cant do. Then they 
go on to discuss the uses 
that exist in all small busi- 
nesses. These аге the ac- 
counting functions—accounts 
receivable, accounts payable. 
general ledger. and payroll. 
Although | agree with all 
that the authors say in this 
chapter, І disagree with their 
emphasis. In North American 
practice, the accounting func- 
tions of a computer pay the 
freight. The other functions 
are bonuses ] completely 
disagree with the emphasis 
on computerized medical- 
record keeping. Fell and 
Skees do give examples of 
standardized medical forms, 
but these are too limiting by North 
American standards. А pen and paper 
are still the best instruments for keep- 
ing medical records—quick sketches 
don't fit into a computerized record. 
However. most of us would benefit by 
incorporating some of their ideas into 
our standard medical histories. 
Chapters 2 and 3 come right to the 
point. Can my present system be con- 
verted holus-bolus or will | have to make 
a lot of changes? What will computeriza- 
tion of my medical practice cost? The 
first question is dealt with thoughtfully 
and completely. The second isn't. In 
chapter 2, the authors get all wrapped 
up in pseudomathematical formulas for 
calculating costs, benefits, and break- 
even points of computerization. It 
doesn't work. Their precise formulas are 
(continued) 
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The four-page summary 
of all hardware systems 
and their statistics 

resembles a racing form. 


really rough estimates in disguise. 

Chapters 4 and 5 educate the com- 
puter novice about the hardware and 
software involved in computerization: 
thus. average readers of BYTE won't 
learn anything here. Most doctors plan- 
ning to computerize. however. will learn 
a lot from these two chapters. They're 
well done. 


THE REAL THING 


Chapters 6 and 7 are the high notes of 
this book, Chapter 6 goes into medical- 
applications programs. First you learn 
what a menu-driven program is and how 
it will apply to a particular application. 
The chapter describes medical data- 


BOOK REVIEWS 


bases and word-processing packages. 
Each of these is discussed with specific 
examples. The authors point out how to 
assess program strengths and 
weaknesses so you can decide whether 
what's available to you is suitable. Un- 
fortunately. | once again disagree with 
the authors emphasis. Almost a third 
of chapter 6 deals with computer net- 
working. This could form a book on its 
own merit; that's where it really belongs. 

Chapter 7 deals with establishing what 
you want for your office. You should 
start by consulting the people on your 
staff about what they need and expect. 
The book includes helpful, detailed lists 
of what information you need to assess 
your purchase and sample problem and 
requirement statements. So by the time 
you've finished this chapter. you'll have 
a clear idea of what you need. And 
you'll be prepared to approach a dealer 
with your specific requirements. 

Now you're ready for chapter 
8—ordering your computer system. 


Imagine — DOUBLE НІ-НЕ5 graphics with 16 colors, 560 
| x 192 dots. Your Apple //e with Extended 80-Column Card 
or Apple //с has the capability. Now ALF's HGR6 package 


makes it eas 
Applesoft. Change 
new ones with tw 


to use by adding new statements directly to 
r programs for 16 colors — or create 
the detall! HGR6 lets you easily save 


and view double hi-res images, too. 
HGR6 is a real treat at only $49.95. Want more color and 


detall? Get HGR6 today! 


Available at your local computer dealer or direct from ALF. Includes both 
DOS 3.3 and ProDOS versions. Apple is a trademark of Apple Computer Inc. 


Tb order, call T-BOQO-SET-3888. ітшісін Colorado 44 
| customer service: 7-303-293d-08717. 


A L F Products Inc. 
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Again. the authors provide numerous 
practical lessons: examples of requests 
for quotations (RGOs). computer leases. 
and lists of manufacturers. A terrific 
four-page summary of all hardware 
systems available and their basic 
statistics resembles a racing form for 
computers. Fell and Skees stress how 
important it is to test the systems іп 
question with your own raw data, not 
the salesmans files that are often 
selected for speedy. error-free 
demonstrations. You are encouraged to 
visit an office that's actually running the 
systems you're interested in. You can 
find out what problems they ve had and 
how they solved them. When | finished 
reading this chapter, | was amazed to 
find that it's the shortest in the book— 
it seems to contain endless down-to- 
earth, practical examples. 

The end of the last part addresses 
your system after installation. Examples 
of maintenance schedules and checks 
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iness Week readers knew about the computer 
— С” the first shot was fired. 


| To subscribe, send in the 
st people were touting the In fact, long before the computer | 
-—- imum. — war broke out, Business Week readers attached order card today. Or call toll 


who read Business Week were looking not only knew it was coming, but who free 1-800-635-1200. 


i rks that would follow. would come out on top. = 
— v price wars were on That's because Business Week 


the way. There would be battles for shelf does more than report the news. It 


inter icipates. Week after 
space. The struggle for more software interprets. Even anticipates. | 
теді be hard fought. And they knew week after week. And that s important. | 
that few of the companies trying tocash Because, in business, good information wv 
іп оп the new industry would survive. is the best ammunition you can have. 


т ен 
"Hill 
THE VOICE OF AUTHORITY 


SEPTEMBER 1984 BYTE 63 
Circle 385 on Inquiry card 


are excellent. The authors discuss add- 
ing new programs to your system: 
should you write them, modify them, or 
just buy them off the shelf? These last 
chapters are required reading for 
anyone who uses a business computer 
in any capacity. 

The end of the book about institu- 
tional computing is anticlimactic. Here 
you'll learn about Computerized Axial 
Tomography (CAT scans) and other 
equipment. Although it's interesting. it's 
not as useful as the beginning of the 
book, 


UNLIMITED 


1 cant finish this review without adding 
a comment on its style of technical 
writing. Simply. It's in a class of its own. 
Each chapter is written concisely and 
has a common forrnat. First the authors 
tell you what's in the chapter. Then they 
give you the information accompanied 
by many charts, examples. and lists. 
Finally, they summarize it. Unity. clarity. 


Circle 206 оп inquiry card. 
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and coherence are some rules of thumb 
not found elsewhere. 

Іп summary, this well-written book 
fulfills its promise of showing a physi- 
cian how to computerize the office. The 
advantages, disadvantages, and pitfalls 
are all discussed, as well as scads of 
timely tips. However, in recommending 
this book. I wouldn't limit it's usefulness 
only to physicians. If you have any am- 
bition of writing medical programs or 
if you plan to sell medical systems, you'll 
find this book a worthwhile addition to 
your library. 


APPLIED CONCEPTS IN 
MICROCOMPUTER GRAPHICS 
Reviewed by Jeff Campbell 


M any of us think of computer 
graphics in terms of CAD/CAM 


(computer-aided design/computer-aided 
manufacturing) systerns, or perhaps of 
some sort of Pac-Maniac glibly munch- 
ing power dots. What we may tend to 


take for granted is that those little 
characters that appear on our display 
screens actually represent computer 
graphics at its most basic. They form the 
basis for virtually al] human-computer 
interaction and enable us to verify in- 
structions properly given and received. 
Bruce A. Artwick's book, Applied Concepts 
іп Microcomputer Graphics, will interest 
those with a cursory interest in this vital 
field and should be required reading for 
people considering customized graphic 
applications for their microcomputers. 


PRELIMINARIES 


Artwick begins his far-ranging treatise 
with an overview of today's state-of-the- 
art graphics. He then discusses the 
equipment available in the marketplace. 
with attention to its advantages and 
disadvantages in differing applications. 
Throughout the book, Artwick focuses 
on efficiency in terms of cost- 
effectiveness and computational time. 

(continued) 


"UNIX System 1/1 POWER and sophistication are yours. 
Let THE SOLUTION turn your micro into all you 
dreamed it could be, bringing the Ultimate 

programming environment as close as 
| your modem. Just a local call 

from over 300 cities 
nationwide via Telenet. 


+ EXPANSIVE SOFTWARE DEVELOPMENT FACILITIES including Language and Operating System design 
« LANGUAGES: C, Fortran 77, RATFOR, COBOL, SNOBOL, BS, Assembler + Artificial Intelligence 
programming via LISP. 
è USENET Bulletin Board System—800 + international UNIX sites feeding over 190 categories, 
typically bringing you more than 160 new articles per day. 
è Interuser and Intersystem mail + ‘chat’ capability. 
• UNIFY: Sophisticated data-base management system. 
* UNIX & System enhancements from U.C. Berkeley and Korsmeyer Electronic Design Inc. 
« Online UNIX manuals + Expert consultation available. 
г SOLUTION-MART: Hardware/Software discount shopping database. 
* LOW COST and FAST response time. 
(as low аз $8.95 hr. connect time + $.05 cpu sec. non-prime) 
• $24.95 = 1 hr. FREE system time + SOLUTION News subscription + BYTE 
BOOK (Introducing The UNIX System 556 pp.). 
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E UNIX | trademark of Bell Labs 


5701 Prescott Avenue 
Lincoln, NE 68506-5155 
402/483-2238 
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Powerful CP’M Software. 


For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others. 


NEVADA 


COBO 


Whan we introduced Nevada COBOL in 1979, i1 was loaded with 
innovations. Today's, Edition 2.1 is even batier! 

О Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statemenis in 48K, etc. 

[1 it’s based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and іші CALL CANCEL. 

U You get a diskette. 165-page manual with lots of examples and 16 
complete COBOL source code programs. 


Also available: COBOL Application Packages, Book 1 $9.95 


NEVADA 


FORTRAN 


| FORTRAN IV based upon ANSI-66 standards with some 1977 
level features. 
IF.. THEN, . ELSE consiructs. 
‚ А very nica TRACE style debugging. 
150 English language error messages 
You get a diskette, including an 8080 assembler and Nevada 
FORTRAN rev 3.2, 214-page manual and five sample programs. 
Requires 48K RAM. 


NEVADA EDIT 


O A full-screen video display text editor rev. 3.1 designed specifi- 
cally to create COBOL, PASCAL and FORTRAN programs. 
(1 See the review іп May 1983 Microcamputing. 


Tha із а [тїїнї time offer, во order yours today! 


ELLIS COMPUTING, INC 
3917 Noriega Street 
змс ну?” Зап Francisco, CA 94122 Phone (415) 753-0186 


The CP/M Operating System, ал 8080, 8085 or 2-80 microprocessor, and 32K 
RAM are required, unless stated otherwise above 


Diskette format. 
; 8" 5550 (Standard CP/M IAM 3740) 
5 va" Diskette for: 
LJ e CP/M H North Star Double Densily 
j DEC VT 180 North Star Single Density 
L) DEC Rainbow Osborne o. nk Density 
] Epson QX-10 Sanyo 1000 
1 Heath Hard Sector (Z-89) [1] Superbrain DO DOS 
| Heath бой Sector (2-90, Z-100) 3.X (512 byte вас) 
(| IBM-P.C (Requires 2-80, CP/M-80 card) ГІ Televideo 
1 Kaypro ble Density (NCR) TRS-80 Model | Base 
L Micropolis Mod Il 0 mapper 
NEC PC 8001 [3 Xerox 820 Single Density 


Satisfaction is guaranteed —or your money back. If for any 
reason you're not completely satisfied, Just return the package 
—in good condition —within 15 days and we'll refund your 
money. 


Now only 52995 еасһ! 


EXTRA MANUALS NOW AVAILABLE, ONLY $14.95 EACH! 


NEVADA 


PASCAL 


This newest addition to the 8-bil Nevada product line has many 
advanced features: 
D 14-digit precision, BCO Math, no round-off errors with decimal 
arithmetic for business and floating point +63 ~ 64 for scientific. 
A very nice TRACE style debugging. 
О Arrays up 1o В dimensions and 64K strings. 
External procedures and functions with dynamic auto-loading. 
One-step compile, no assembly or link required. 
No limits on size of procedure, nesting levels, recursion, 
Requires 60K НАМ and one disk drive with al least 90K storage. 
You get а 164-page manual and diskette rev. 4.1. 


NEVADA 


BASIC 


This interpreter has a built-in full-seraen editor 
1 Single- and Multi-line functions. 
BCO Math —no round-off errors. 
Fuli Matrix operations. 
Requires 48K RAM. 
! You ger 220-page manual and diskette rev. 2.5. 


NEVADA PILOT™ 


See review in January 1983 MICROCOMPUTING. 
You де! a disketie rev. 6.1, 131-page manual and ten useful 
sample programs. 


Please send me: Software P 
C, COBOL FORTRAN 
Send my order for 


|. EDIT PASCAL BASIC PILOT 
packages @ $29.95 each Total! 


Applications Package ё $9.95 each Total. — 5 —— 


Please sand exira manuals: 
О COBOL О FORTRAN EDIT DO PASCAL Г1ВАЗС PILOT 
_ ЕХТНА manuals @ $14.95 each Tota! 

California deliveries add 6% or 6.5% sales tax í— 
Shipping and Handling Fees: Add $4.00 for the first package or manual 
and $2.00 each additional. Overseas: Add $15.00 for first package or 
manual and $5.00 each additional. шый. а: 
Checks must ba in LI. S. Dollars and drawn оп а U.S. Bank 
L Check enclosed COO if COD add $4.00 
( ] MasterCard VISA 


Card й 
Signature 

Ship to: Чате — 
City/SUZip 
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BOOK REVIEWS 


High-speed animation 
can produce high-quality 
simulations that are 
vital to humanity. 


The prospective microcomputer buyer 
may ме! save time and money by 
reading this book before browsing in 
the local computer store. 

Chapter 2 introduces the reader to the 
basic software concepts of computer 
graphics: the various coordinate 
systems and methods of plotting to 
those coordinates. Іп computer 
graphics of any kind, one inevitably 
starts out by plotting two points in two- 
dimensional space and connecting 
them with a line. Once done, the next 
obvious consideration is how to best 
display the results to the user, and this 
is covered in a chapter on display- 
generation hardware. We are reminded 


NOVA Computer Inc. 780 Trimble Rd. Suites 605/504 


(A Subsidiary of ELECTRADE CORP) 
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that the LEDs (light-emitting diodes) and 
LCDs (liquid-crystal displays} on our por- 
table calculators and digital watches are 
as integral to the display arena as the 
more glamorous RGB (red-green-blue) 
monitors. A survey of peripheral graphic 
devices is included: the joysticks, 
trackballs. light pens, and digitizing 
tables that allow the user to bypass the 
often cumbersome process of keyboard 
entry and, in the same vein, the various 
printers and plotters that permit hard- 
сору output. 


А RELEVANT TOOL 


The remaining chapters аге more 
specialized, delving into the practical 
applications involved in submitting 
various design elements (lines, rec- 
tangles, circles, ellipses, and other sym- 
bols| and working interactively with the 
computer system. The less technically 
oriented user may well be intimidated 
by some of the concepts involved. par- 
ticularly when the author moves into the 
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NOVA PC 128K SYSTEM 


* 2300ER floppy disks 
* NOVA UTE A-ADAPTOR 


NOVA DYNA-ADAPTOR 
* Controller for 4 interna) 


Data Technology 

Hard Disk Controller 
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transforms and mathematics required in 
advanced graphic operations of scaling. 
zooming. three-dimensional rotation. 
and so on. A lot of information is con- 
tained here. and even if one is unable 
to appreciate the mathematics involv- 
ed. the book still serves as a valuable 
reference tool. 

Chapter 8 introduces the reader to the 
literally fast-moving realm of high- 
performance graphics and animation. 
detailing the speed-up technlques and 
hardware/software performance 
boosters that. in many cases. allow com- 
puter animation to equal and even sur- 
pass conventional animation tech- 
niques. 

Computers offer an exciting alter- 
native to the repetitious and labor- 
intensive manipulations that have tradi- 
tionally been a hallmark of quality 
animation. By combining animation 
with the computer's ability to interact 
with the user at very high speeds, you 

(continued) 
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For as little as $8 per year you can join the 
thousands of value wise buyers who have 
saved more than $8,000,000 on 25,000 or- 
ders in just the last six months and re- 
ceived these 15 unique benefits: 


е Wholesale + 8% Pricing 

ә Our 400 Page Catalog—Over 20000 Products 
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achieve the capability of high-quality 
simulations. Simulations allow for less 
stressful learning conditions. Obviously. 
any errors made in the navigation of a 
spacecraft or massive supertanker could 
have catastrophic results. The author ex- 
plores different simulation possibilities, 
including recent systems that permit the 
training of personnel in nuclear-power 
facilities. 

A chapter on business graphics con- 
cludes the book. Business graphics 
could supply materia! for several books 
alone, as indeed it does, but Artwick 
supplies us with a broad overview that 
encompasses not only standard pie 
charts and graphics but also considers 
report and presentation graphics, 
typesetting, photographic-image han- 
dling in advertising. and the trend 
towards total office automation. Special 
appendixes for graphics on the Apple 
| and IBM Personal Computer are 
included. 

Artwick offers us a straightforward 
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PRINTERS 

MICROPRISM 110 cps, 84 x B4, graphic 
DATA 

PRODUCT 8000 зепев.......... CALL 
EPSON FX-BO, FX-100, RX-BO, RX-100CALL 
BANANA БО cps. . ЧҮҮЛ |... 
OKIDATA Full Lina...... ‚ CALL 
PRISM 132 200 cps, 132 col. „1,100 
TOSHIBA 192 cps 24-wire 1.450 
DEC LASO... фа ғ 4 589 
GEMINI wol: № ,55.-.......... 559 
DIABLO P11 100 cps, 80 со... .488 


379 


% Е. 


P38 400 cps, 132 соі... 1,795 

Spirit BO cps....... . 
"Letter Quality* 

2050 20 cps for ІВМ... 
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M.T. .345 


NEC ..840 
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..235 
445 

. 740 
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459 
.379 
479 
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11% 40 cps. я 
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JUKI 6100 parallel. . . . 
STAR Power Type 18 cps .... 
TRANSTAR 315 graphic........ ... 
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Smartmodem 300/1200 bps 499 
Micromodem Il w/software, , 270 
Smartmodem 300/1200 bps 415 
РС Cat 300/1200 bps.. 450 
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Anchor Automstion, Anderson Jacobson 
Lexicon, Multi-Tach, Racal Vadic, Ventel 
ZENITH 2Т-1, ZT-11 with modem 
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BOOK REVIEWS 


look at the interesting and indispen- 
sabie field of computer graphics. This 
book contains many relevant illustra- 
tions, examples, and sample programs. 
In short, it is a wealth of practical infor- 
ration and a helpful reference work. 


AUTOMATING YOUR FINANCIAL PORTFOLIO 
Reviewed by Paul Ross 


A Ithough there are quite a few 
ways го invest your money, active 
investment programs require frequent 
analyses of vast quantities of data. For 
example, fundamental stock analysts 
search for stock issues that are under- 
priced considering the business pro- 
spects and assets of the issuer. This pro- 
cess involves detailed analyses of debt- 
equity ratios, cash Пом, market domi- 
nance, undervalued real estate, 
predicted growth rates. management 
quality, and many other factors. On the 
other hand, technical stock analysts 
look for trends and cycles in stock 


prices and volumes that reveal public 
sentiment and foretell stock-price 
changes. Option analysts usually calcu- 
late the fair price of options—a quanti- 
ty that depends on the price and 
historic volatility of the stock underly- 
ing the option. among other things. 
Bond analysts need to compare the cur- 
rent yield and yieid to maturity of 
various issues and take into account the 
risk of default by the issuing agency. 

In short, investment analysts have dif- 
ferent, and sometimes incompatible, 
philosophies of what constitutes real 
worth. But all investors share the belief 
that if they couid just analyze more data 
their investment programs would be 
more profitable. It is not surprising that 
investors are enthusiastically adopting 
personal computers. 


AUDIENCE 


Automating Your Financial Portfolio. by 
Donald Woodwell, surveys the use of 
(continued) 
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Qur VISUAL 500 and 550 qraphics termi- 
nals emulate the Tektronix" 4010/4014 

in nearly every way, bul one: Price. Ours 
costs less than half as much. 

Our 768x585 high-resolution also gives 
you remarkably sharp tex! and graphics 
display. While our larger 14” screen 
makes viewing easier. 

What's more, both the VISUAL 500 
and 550 are compatible with most stan- 
dard software, including PLOT 10; 
DISSPLA, TELL-A-GRAF, SAS/GRAPH, 
DI 3000/GRAFMAKER, INFOgraph, 
SPSS, TEMPLATE. DR Graph; GSX” 
and all GSS products. 

And both terminals come with a wide 
variety of advanced graphics features. 
Resident vector draw. Point plot. Circle 


“The Quality 
and Resolution 
Are Both There." 

/ 


/ "But 


Г. 


and arc draw. Hectangle draw. Multiple 
line styles and patterns with rectangle 
pattern fill. Plus an auxiliary port to sup- 
port printer/plotters and data tablets. 

As an alphanumeric terminal, the 
VISUAL 500 provides selectable emula- 
tions of the DEC VT52/ Data General 
D200, Lear Siegler ADM-3A* and 
Hazeltine 1500 terminals. While the 
VISUAL 550 is DEC VT100" protocol- 
compatible as well as a character or 
block mode terminal which complies to 
the ANSI X3.64 standard. 

For complete information, call or write 
Visual Technology today And find out 
how easy и iS to get all lhe quality and 
features you want in a graphics terminal 
Without paying all the price 


/ Half The Price 
Is Missing." 


Graphics Terminal | 
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540 Main Street. Tewksbury. MA 01876 
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Northwest: (415) 490-1482 
Southwest: (213) 534-0200 
North Central: (513) 435-7044 
South Central: (214) 255-8538 
Northeast: (201) 528-8633 
Southeast: (301) 924-5330 


Applesnew baby has 


Its called Macintosh. And it 
has a lot of our personality 

Were called Microsoft: And 
| our part of Macintosh is five new 
programs that are brieht, intuitive, 
outgoing, understanding and 
born to perform. 


Microsoft BASIC Our pride, your joy. 


on Apple’s new Macintosh 


Taking advantage of Macintoshs mouse and rich 
graphics, weve designed - 
software that works like 
you, even thinks like you. f= 

our programs share ә [Errare 
the same p ain English Microsoft Multiplan Microsoft Chart 
commands. So what once took days to learn, now takes 
hours or minutes to learn with Macintosh. 


Meet the family. 


Our financial whiz is MULTIPLAN; an electronic 
spreadsheet that actually remembers how you work. Even 
offers suggestions on spreadsheet set-up. 

When it comes to writing, nothing will travel faster than 


Microsoft and Multiplan are тедтмегей trademarks of Microsoft Corporation Apple is a registered trademark and Macintosh в a trademark hermed го Apple Computer, Inc 
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our WORD, available this Fall. Using the mouse, it will 
let you select commands faster than you can say “cheese” 

Our most artistic child will be CHART. Available 
late this Summer. 

It gives you 42 presentation-quality chart and graphic 
styles to choose from. 

Later this year, well offer our most manageable 


child, FILE, an advanced personal MICROSOFT. 


record management program. The High Performance Software 
And BASIC, the language spoken by nine out of ten 
———-— —31 microcomputers world- 
| Е (лде, is the granddaddy 
S = wo them 
== ==] Now enhanced to take 


Microsoft File — full кар of the 
Macintosh mouse, windows and отар 
So call 800-426-9400 (in Vashington State, Alaska 
and Hawaii call 206-828-8088) for the name of your 
nearest Microsoft dealer. 
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StarPolish brings out the best of WordStar (version 
3.30) with a true display of special print effects before 
you print. Boldface, underlines, < „ь5Стірї, superscript 
and italics all appear in final format'. What you see on 
the screen is exactly what you will get on paper. Word 
for word, line for line, space for space. There are no 
confusing control characters, like ^B or ^S, to clutter 
your screen and make the text hard to read. So you 
make fewer mistakes and correct them faster. 


Use of WordStar with StarPolish is totally com- 
patible with normal WordStar files and commands. 
You don't even have to remember command 
sequences because StarPolish HELP menus remind 
you, in terms you understand. And StarPolish puts 


Word org {5 a equstel i Mur lark CE FIEL. ӘР б | 


your PC function keys to work to give you the option of 
saving keystrokes. StarPolish also supports the full 
special print effects capability of your dot matrix or ink 
Jet printer 


To make your WordStar shine for only $125, 
ask your local dealer or call us today at 
(301) 340-8700. 


TDI Systems, Inc. 
620 Hungerford Drive 
Suite 33 

Hockville, MD 20850 
(301) 340-8700 
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personai computers as an investment 
aid. One great strength of this book is 
that it contains sample outputs from dif- 
ferent financial programs from which a 
knowledgeable investor can glean pro- 
grams that produce the exact informa- 
tion required. Experienced investors will 
find Automating Your Financial Portfolio 
useful as an introduction to functions in 
available programs. Combine this book 
with a few technical brochures from ven- 
dors listed in the book. and an ex- 
perienced investor could choose a 
suitable computer and program to 
automate a substantial amount of the 
routine work in an established invest- 
ment program. Thus. stock investors can 
benefit the most from this book 
whereas commodity and tangibles in- 
vestors may find little that interests 
them. 

Automating Your Financial Portfolio will be 
much less useful to naive investors us- 
ing their computer expertise for invest- 
ment analysis. The summaries of 
various investment-analysis techniques 
are oversimplified and misleadingly ор- 
timistic. In the same way that a weighty 
program cannot be written without 
substantial previous study and practice, 
о also a large investment program сап- 
not be started without preparation. This 
book gives the impression that as soon 
as you plot some prices with your com- 
puter, the winning investments will 
become manifest. 


Books STRUCTURE 


Although Woodwell's first three 
chapters are enthusiastic. the real gist 
of the book lies in chapters 4 through 
13. Each provides an introduction to a 
particular facet of investment or finan- 
cial management—generally illustrated 
with sample screens or printed output 
from a few relevant programs. Each 
chapter concludes with a bibliography 
and a resource list of programs relevant 
to the topic of the chapter, a name and 
address of a source for the software. 
and the brand of computer for which 
the software is designed. Prices are not 
listed in the book but are occasionally 
mentioned in the text of the chapter. 
The illustrative tables and sample out- 
puts all appear to have been provided 
by the program authors or vendors. This 
should not be taken as criticism: no 
single author couid master the variety 

(continued) 


If you're looking for a great 
deal on business software, 
800-Software is hard to beat. We 
became one of Ámerica's largest 
software marketers by offering 
great prices—and a lot more. 

Here are some of the reasons 
to buy from 800-SOFTWARE: 

m LOW DISCOUNT PRICES. Gen- 
erally 40-5096 off suggested list 


price. 
m FAST DELIVERY. Our giant in- 
ventory makes this possible. (We 
can provide overnight delivery!) 


GREAT PRICES! 
GREAT SER 


ICE! 


m FREE TECHNICAL SUPPORT, 
Call our helpful and patient 
experts. 


w RELIABILITY AND REPUTATION. 
some of our best customers 

are America’s biggest corpora- 
tions, including IBM, Hewlett- 
Packard, G.E. and Honeywell. 
Also, we fully guarantee every 
product we sell against defects. 


а EASY TERMS. We accept pur- 
chase orders from qualified 
organizations. 


CHECK OUT THESE INCREDIBLE 
SOFTWARE PRICES: 


AMDEK™ MONITORS CALL 
AST 6-PACK PLUS™ CALL 
CROSSTALK™ $105 
dBASE ИЛ" CALL 


EASYWRITER II 
SYSTEM" $195 


4-POINT GRAPHICS" $129 
FRAMEWORK" CALL 


HAYES 
SMARTMODEMS™ 
HERCULES GRAPHIC 

CARD™ 


INFOSTAR™ 

IUS ACCOUNTING 
MODULES™ 

LOTUS 1-2-3/ 
SYMPHONY™ 

MAXELL™ OR MEMOREX™ 
DISKETTES CALL 


MICROSOFT” WORD 
W/MOUSE 

MULTIMATE™ 

MULTIPLAN™ 


NORTON UTILITIES™ 


PFS: FILE/GRAPH/ 
WRITE/REPORT™ 
QUICKCODE™ 
RBASE 4000™ 
SUPERCALC* 2 
SUPERCALC" 3 
WORDSTAR" 
WORDSTAR* 
PRO. PAK 


VOLKSWRITER 
DELUXE™ 


PLUS MUCH, MUCH MORE! 


800-SOFTWARE IS READY TO SERVE YOU. 
TO ORDER CALL TOLL-FREE: 800-227-4587 OR 415-644-3611 


ГІ Dealer inquiries welcome. 
О ntity discounts available 
rough our National Accounts 

Program. 

L] Purchase orders accepted. Please 
call in advance. 

ГІ Call for shipping charges. Over- 
night delivery ao 


We do not add surcharge for credit 
card purchases. 

Prices may change. Ahove prices 

are for IBM-PC and compatibles. 
International orders welcome: 

TELEX 2751743 800- SOFTWARE UD 
ine Lure у Word "GO-EH". 


СА гезиіетік add sal 
D Copyright 800-SOFTWARE 1984 


e № 800- SOFTWARE 


Fut 940 Dwight Way, Berkeley, СА 94710 
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миы РОО ла татын у Camus. 


Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 

ou with your spelling. But the 

ippest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 

ives you less for your money - 
ess trouble, that is, and fewer 
spelling errors. The Random 

ouse ProofReader is based on 

the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 

andom House ProofReader is 
НЫ with all CP/M 2.2%, 
MS-DOS* and IBM Personal 
Computer? systems. 


H 
Proof Reader 
550 


For orders or information, see your юса! 


dealer or call (617) 967-4541. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industria! Ave., 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 
and memory. 


Random House and the House design ere registered 
trademarks of Random House, Inc, CP/M із a regis- 


tered trademark of Digital Research, Inc. ІВМ and ІВМ 


Personal mp ose are registered trademarks of 
Internstives! Business Machines, lac, MS-DOS is а 
registered ttedemark пі Microsoft, Inc. 
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Technical analysis is more 
complex than is suggested 
in this book. 


of approaches and different brands of 


computers and do such a timely job of 
reporting the results. 


Ам ASIDE 


The most complete chapter is entitled 
"Portfolio Evaluation and Selection: It 
lists 23 programs in the resource sec- 
tion and shows several actual output 
pages or displays from each of eight 
programs. Although fundamental 
analysis is mentioned and about half of 
the illustrations show portfolio- 
inventory programs. the thrust of the 
chapter is toward technical stock 
analysis. Unfortunately, the explanation 
of technical analysis implies that stock- 
market prices are controlled by Kon- 
dratieff (55-year) cycles, 10-уеаг cycles, 
and election (4-year) cycles and that all 
you have to do is plot stock-market price 
data to find the key to timing wise in- 
vestment decisions, Cyclic theory is but 
one of several important parts of 
technical analysis. Technical analysis. in 
my opinion, is more complex and sub- 
jective than this book suggests. 

The slight treatment of fundamental 
stock analysis is at variance with com- 
mon practice. No matter what most 
stock investors principal method of 
stock selection is, they all use a little fun- 
damental analysis, which doesnt 
receive the usual equal treatment found 
in introductory texts. Automating Your 
Financial Portfolio devotes one page to 
fundamental stock analysis plus a short 
description of the Dow Jones Market 
Microscope. No sample outputs from 
any fundamental-analysis program are 
shown in the "Portfolio Evaluation and 
Selection" chapter. (However. a VisiCalc 
template for the very fine fundamental 
stock analysis method of the National 
Association of Investment Clubs is il- 
lustrated in the appendix of one of the 
introductory chapters.) This omission is 
hard to understand considering that the 
book publisher and the publisher of the 
Dow Jones Market Microscope are 
related companies. 

The weakest technical chapter may be 
"Commodities and Stock Options 
Trading" The introductory material is 


superficial; it treats commodities as 
highly leveraged stocks. The only exam- 
ple program shown for commodity 
analysis is Compu Trac, which is primari- 
ly a technical stock-analysis program. 
No commodity programs are listed in 
the resource list. 

Stock options are not explained, but 
13 sentences are devoted to the Stock 
Options Analysis Program. This short 
explanation concentrates on а 
numerical integration used іп 
calculating the expected profit on an 
option purchase, but it doesn't give 
much of an overview of the total func- 
tion of the program. Two pages of 
graphs and printouts are reproduced 
from which a knowledgeabie investor 
can get a good idea of the functioning 
of the program. The resource list also 
includes two option-analysis programs. 

Other chapters cover "Cash and 
Budget Management" (ten programs 
listed. of which one has sample outputs 
shown), "Information Utilities" (six infor- 
mation services and five financially 
oriented terminal programs listed: short 
sessions with Dow jones and The 
Source are illustrated}, and "Debt 
Securities Analysis" (one program listed 
and sample output shown) Other 
chapters cover tax. estate, and real 
estate planning. The chapter called 
"Portfolio Evaluation and Selection" lists 
database-management programs and a 
chapter on "Tracking Tangibles" lists 
general graphing programs. But the 
chapter on evaluating portfolios could 
have been called "General Inventory 
Systems.” Specialized investment- 
portfolio inventory systems are Includ- 
ed in another chapter devoted to 
general database-management 
prograrns. 

It is often the case that by the time 
any book concerning microcomputers 
is published it is already out of date. 
This book has not escaped that fate. 
The programs reported. while not ex- 
haustive, seem to be a fair representa- 
tion of what was available in early 1983 
before many of them were released in 
ІВМ versions. My quick survey indicates 
that 60 percent of the listed programs 
are shown as being available in Apple 
versions, but only 17 percent are shown 
as being available in versions for the 
IBM PC. During this last year, however, 
the count has nearly equalized between 

Itontinued) 


LOMAS DATA PRODUCTS PRESENTS: 


THUNDER 186 offers the 


THUNDER 186 provides the e shanking performance you һауе 
come to expect from LOMAS DATA | PRODUCTS. THUNDER 186 is a 
complete SIXTEEN BIT SINGLE BOARD COMPUTER on a standard 
size 5100 bus board. THUNDER's low price includes Concurrent 
СР/М-86% version This allows the user to run PC-DOS**** pro- 
grams, as well as, CP/M-85* programs on the same system. And, for 
those users that prefer, MS-DOS*** ts also available. 


TEST: THUNDER 186 BENCHMARK. 


In our April '84 advertisement, we compared the benchmarks of our 
other advanced CPU products, against the COMPUPRO CPUS865/87 
10 Mhz. The test consisted of assembling the example BIOS (BIOS. 
A86) distributed with standard CP/M-86. The operating system used 
was CP/M-86. Now, we put THUNDER 186 to the same test 


following standard features: 


Ш 8 Mhz 80186 processor 

Ш Floppy disk controller (controls 
both 5'4 * and 8" drives 
simultaneously) 


B Two А5252 ports with hand 
shaking 


B Centronics compatible parallel 
port 
Ш 256K bytes of RAM 


Ш Full IEEE-696 COMPLIANCE 
№ One year warranty 


RESULT: THUNDER 186 THE LEADER. 


The Бекмат c mparisons c early make THUNDER 186 the 
leader in the 16 bit price/performanc 
advantages are too nu merous Sor mention n here CALL US, and we'll be 


ice. Other THUNDER 186 


glad to discuss the other а wes with y 


$100 bus board duris & support for the system integrator... 


B LIGHTNING ONE *** 6086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 
MHZ operation , . PRICES start at $425.00 


B HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock calendar, 
Hard disk controller host interface ....... PRICE $325.00 


B LDP 128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe op- 
eration, parity ..,., PRICE 128K—$495.00, 256K—§795.00 


B RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (100ns) low power CMOS static RAM. 128K 
bytes, extended addressing PRICE $995.00 


B LDP72 FLOPPY DISK CONTROLLER 
Single/doubie density, single/double sided disks, both 8" 
and 5 1/4" inch drives simultaneously _... PRICE $275.00 


*CTP/M-96, MP/M-854nd CONCURRENT CP/M-96 are trademarks of Digital Research 
“MS-DOS 15 repe оГ Microsoft 


Circle 215 on Inquiry card 


B LIGHTNING 286—80286 CPU BOARD 
Offers 4 times the performance of a БМН2 8086 CPU while 
maintaining software compatibility .... . PRICE $1395.00 


EH OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time clock m- 

lerrupt. Ideal for multi-user systems such as МР/М-86.% 
PRICE $395.00 


Ail of LDP boards are fully tested to exacting standards 
and carry a one year warranty. We specialize in 16-bit 
products & support the four major operating systems for 
16-bit processors: CP/M-86*, MP/M-86, CONCURRENT 
CP/M-86*, and 
MS-DOS (PC-DOS) 


Dealer inquiries 
invited. 


LOMAS DATA PRODUCTS, INC. O 66 Hopkinton Road, 
Westboro, МА 01581 D (617) 366-6434 O Telex: 4996272 
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БІС NAME, 
NO NAME 
DISKETTES: 


THE BEST BUY 
YOU CAN FIND! 


LIFETIME WARRANT Y! | 


в. ға. 
аќд 55-00 $15 
19 50 6% DS- 5 Qty 50 


г 89: м М 


Oty 50 — 5%, DS.DD-96TPI 
И... SECTOR ONLY! 


Order 50 BIG МАМЕ, 
NO NAME Diskettes on 
offer and 


signed dink ao units we've 
5045 and ridges tor stacking. A great buy 


With 50 BIG NAME 514° Diskettes $9.99 
Ordered alone $10.95 + $2 00 Shpng 


DISKETTE 70 STORAGE: 

J STILL A GREAT BUY 
Dust-Iree storage for 70 4,4. pd 
etiga. Six уды» included Ал 


con veg $11. 95 25% 


DISK CADDIES 


PRINTER RIBBONS 
AT GAAGAIN PRICES! 
Brand new ribbons 
Epson MX-70 
omes MX-1 


Micro 83 
ones 


Shipping: 5%: CDISKETTES—Acdkt $3.00 per 100 or fewer 
yhp ————— —— 0 құлы 
MASTERCARD 


add $3 00 
et. Mea charge Taxes: linast reside s r:* add 


FOR ORDERS ONLY: 


1-800-621-6827 


lineis: 1-312-944-27. 
местном 5 сима: 


1-312-944-2788 only! 


HOURS SAM - 5PM Central Типа. 
Monday - Fridey 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE ЗАМЕ PRODUCTS AMD QUANTITIESI 


DISK WORLD!, Inc. 
Sate A006 ® 30 East Huron Street = Chicago. Шінткиз 60611 


BIG NAME 
Home al МО NAME 


DISK WORLD! 
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IBM and Apple personal computers. 

Network technology has definitely 
progressed since this book was written. 
Many stockbrokers provide services for 
computer and terminal owners. For ex- 
ample, E. F. Hutton provides investment 
news and research information on line. 
Several stockbrokers, in addition to Dow 
Jones. The Source. and CompuServe. 
provide delayed stock-price information 
and some accept orders placed through 
personal computers. 


OTHER PUBLICATIONS 


How does Automating Your Financial Port- 
folio compare to other books in the field? 
There arent any directly comparable 
books. but readers may find The Investor's 
Guide to Software by Longman Financial 
Services Publishing (1983) useful. The Iz- 
wstor's Guide, revised annually, is organ- 
ized very similarly to Automating Your 
Financial Portfolio. except that it makes no 
attempt to explain investment methods. 
Each program is given one page of 
which only about 100 words are 
devoted to explaining the program. The 
sample printouts and screen displays in 
Automating Your Financial Portfolio are more 
informative, but The Investors Guide gives 
prices. The Investor's Guide and Automating 
Your Financial Portfolio would complement 
each other quite nicely. 


АКТ AND GRAPHICS ON THE APPLE І/ЙЕ 
Reviewed by Kevin Woodhouse 


rom picture to picture іп Art and 

Graphics on the Apple tl/lle. William Н. 
DeWitt attempts to expand the artistic 
imagination into accepting the field of 
computer graphics. With an emphasis 
on creativity, he tries to convince the 
novice programmer or the experienced 
artist that Apple art is a link between 
imagination and a final project of color 
animation, videotaped and set to music. 
This is quite a lot of material to subject 
a beginner to in 128 pages. As suc- 
cessful or unsuccessful as he is at this. 
the book does not portray an under- 
standing of high- and low-resolution 
graphics. but it makes up for it with an 
imaginative approach to many hours of 
computer fun. 

DeWitt, who has taught computer 
graphics at the University of Rochester 
and is the president of Computer Art. 
gives his reasons for writing this book 
and throws down all his cards. His 


The second half of the 
book is about animation 
and videotaping. 


readers will either be turned off or cap- 
tured totally by the latest in the Wiley 
Press Guides to self-taught micropro- 
cessing. Although he deserves credit for 
his approach to mixing humor with 
computer graphics, at times he carries 
it a bit far. 


GETTING STARTED 


DeWitt assumes you know BASIC pretty 
thoroughly and in the first chapter sets 
the tone for the rest of the book: short 
and sweet. He wisely keeps the reader 
interested by frequent references to sec- 
tions that follow. Moving quickly 
through the next two chapters. he in- 
forms the reader about low-resolution 
graphics. The book is largely based on 
low resolution, as DeWitt believes it's 
more exciting than high resolution. 1f he 
were more technical, he could have 
made this more interesting for serious 
programmers. However, opting for im- 
agination, it seems to fit a have-fun/no- 
pressure approach to programming. 
Chapters 4 and 5 summarize high- 
resolution art. These two chapters con- 
tain more technical data than the rest 
of the book. Similar to the preceding 
two chapters, 4 and 5 round out the first 
section of exposure to Apple graphics. 


CREATING SHAPES 


Part 2 is made up of chapters 6, 7, and 
8. It is devoted to shapes. tables, and 
pictures. There is only one slight 
reference to using two-page graphics. 
The reader begins to see the power and 
practical use of Apple graphics rather 
than the simple fun of Apple art. I 
recommend that this section be read all 
at once to spark an interest in the final 
half of the book. which is on animation 
and videotaping. DeWitt includes 15 
color photos. mostly artwork. to give 
you an idea of what you will see on the 
screen. 

In the last five chapters, 9 through 13, 
the reader moves from animating to 
capturing animation on film. One of 
DeWitt's past employers. Eastman 
Kodak. plays an important role in this 
section, as there are several references 

(continued) 


Modular disk drive systems by Maynard Electronics drive technology to the limit to deliver 
unmatched performance with PC-DOS compatibility including self-booting off the hard disk. 


This dynamic system 
lets you upgrade your 
PC or compatible to XT 
effectiveness, is inter- 
nally installed, and 
does not require an ad- 
ditional power supply! 
The 10MB Hard Disk 
Drive System is equip- 
ped with the Sand- 
Star'" Hard Disk Con- 
troller Card which сап 
accept up to three ad- 
ditional modular functions. Or. configure your system with 
the Hard Disk Controller Module and the SandStar Flop- 
py Drive Controller Card which runs 5a“ and B Floppy 
Drives while still leaving four expansion slots for additional 
boards! Or. if you prefer, arrange your system with the 
Hard Disk Controller Module and the SandStar'" Memory 
Card which lets you add from 64K to 576K of memory us- 
ing only one card slot! 


With WU. Sos into the future, serious com- 
puter users need to set their sights beyond ob- 
solescence. Through the use of versatile Sand- 
Star'" Cards and Modules, Maynard has been able 
to engineer hardware to keep pace with tomorrow's 
needs, With Maynard's Disk Drive Systems and 
SandStar'" Cards and Modules, you won't be left 
behind in the race for space. For more details, call 
your dealer or distributor today. 


450 Е Semoran Biva 


Casselberry, Florida 52 70? 


505/551-6402 


This powerhouse 
comes with 30MB of 
on-line storage using 
PC DOS without any 
special software dri- 
vers. Discover new 
worlds о! data effi- 
ciency and versatility. 
Our 30MB system in- 
cludes the Hard Disk 
Controller Card or any 
ol the other Sand- 
Star™ Cards with Hard 
Disk Controler Module. 


Now, for the first time, 
add the Gemini to your 
one drive system and 
take ІШІ advantage of ; 
internal Hard Disk 
power along with two 
internal Floppy Drive 
units. The Gemini 
comes with a sleek 
10MB Halt-Height Hard 
Disk Drive, а Half- 
Height Floppy Disk 
Drive (DS/DD), and the 
SandStar'™ Floppy Drive Controller Card with the Hard 
Ох Controller Module. Boost memory capacity 
dramatically while using no more space than a standard 
floppy drive! The Gemini can also be configured with 
either the SandStar'" Hard Disk Controller Card or the 
SandStar'" Memory Card with the Hard Disk Controller 
Module. Ф 
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Model 7 55УДАТ - Dasignad to house one 
full size of 2 half height 5% floppy diik drives In 
the vertical position As ал odded feature, the 
mounting holes are duplicated in reverse so 
the user con mount the drives door ЮП or door 
night. he power supply is a custom linear, 
proven in thousands of Installations over the 


years 
Retai....$60.00. ($67 DO for half hgt 
version) 1 waranty 


year 
. Model ® SDVAAT - The 50V is custom 


Ese ei ен t dg 
,me holes are dup- 
eruit aeter ем 
door jeff or right, The power supply I$ our 
uiris -- 
585.00 1 year warranty 


‚ Model # FD-PCÀ - This unique enclosure is 


designed to match the styling ond size of the 
IBM-PC and con mount on top of. under of 

side the PC. tt is designed to house 
Shugort 8 inch half height floppy disk drives. 
ee ee ы а ішін 


the controlter available aia. The case has on 


injectad molded front bezel to duplicate the 
locks of the 
Modal # - This unique enclosure в 


ompi continuous current. 
drilled to hold any 5%” half height борру or 


hard disk or any 534" full &zefloppy orhord disc | 
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2, Model * SDHHHAAT - The 5DHHH в designed 
to house 1 or 2 hall height floppy or hard disk 
girias in the horzontol side by dde mode. А ІП 
on-off pwitch В mounted in the front whara It's 
convenient, and uses our custom linear power 
tupoly. A blank ре is Gvollable for one drive 


instollahors. 
Retal...5125.00 (floppy model) 
5195.00 (hard disk mode) 


| yeor woronty 
8. Model Ғ 5НВААТ- wi house ona full ize 8 
inch floppy or one or two hall height 8" flopoy 
disk drives. Uses a Commercial grade 206 series 
supply. ond cames а full 2 year warontyl 
Retall....5199.00 


For example, ой Shugart disk drives cary o 1 
year warranty. So coll for the lotest pricing fo 
upgrode your PC, Zenith. Heath, Radio Shack. 
Tor one of the many other computer systerns 
on the market! 

10. We obo cany data cables for your system. We 
can custom make them to your specs, Or allow 
us to Бер you choose what's right for you. 


Floppy Disk Services, inc. is entering our біп yoa of 
suppiying disk drives and custom enclosures to the 
computer industry. Companies that demand qua- 
тү such оз C8S-TV, ВМ and NASA fo name a few, 


purchase our products. Space restrictions do not 
allow us fo viridem ed sper сой toli free for 
our FREE catalog of prociucts. Or batter yel, lot one 


of our soles staff help you make the right choice 
2... Ask about our REPLACEMENT waranty policy. 


Овог inquies invited. АЙ products avallobie In 
CEM quantities. Prices and specs subject to change 
without notice. 


perfectiy. | 
" FLOPPY 
DISK 
| SERV ICE 
ӘЖ; лы 


TOLL FREE (800) 223-0306 
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to coupling its equipment with your 
animated artwork. It is here that we see 
the overall project and the use of 
graphics on the computer. For those of 
us who don't have this hardware, we can 
skip this section and not lose much in- 
formation on graphics. Although it is a 
complete step-by-step procedure on 
flimmaking. keep in mind the book was 
written for the graphic artist to expand 
computer skills. 


OVERVIEW 


To complete the introductory course on 
graphics. the reader should be 
equipped with a glossary of terms to 
understand what is going on. Nonethe- 
less, the beginning graphics enthusiast 
will benefit from this exposure to com- 
puter art and, in the end. will thank 
DeWitt for showing the outcome of this 
expanding field. 

But if this review does not turn you 
into a graphics enthusiast. an additional 
IO dollars lets you skip the book and 
move on to a disk that holds all 60 sam- 
ple programs varying in length from 3 
to 52 lines. This disk allows a serious ap- 
proach to this field for the serious 
programmer. 

Despite an occasional lack of detail. 
DeWitt's book successfully captures the 
artist or even the filmmaker's imagina- 
tion and creates the urge to take a sec- 
ond step in Apple graphics. ш 
Bruce R. Evans ts а family physician (1 
Hopecrest Cres.. Scarborough. Ontario МІК 
2K3, Canada) practicing in Toronto, Ontario. 


leff Campbell (9296 West 98th Place, Broom- 


} field, CO 800201 is the graphic designer! 


photographer at Campbell Photo! 


Graphics in Denver. 


Paul Ross (6800 Fleetwood Rd. #418, 
McLean, УА 22101) is a research engineer who 
writes his own investment programs. 


Kevin Woodhouse is a microcomputer and math 
teacher at Dublin School in Dublin. NH 
03444, with a particular interest in computer 
cartography and research. 


am Ване уре аан прач у ча. алана 


BYTE is always looking Jor qualified book reviewers. = 
Submit queries and proposals accompanied by а * 
resume. writing samples, or a list of compuier-related 
interests and expertise to Book Review Editor, POB 
5 372. Hancock, NH 03449. 
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There's no better way to show 
er IBM PC — or any other 
micro — than with the new line of 
Toshiba printers.They offer state- 
of-the-art features, high reliability 
and low price. 
P1351 

The new Toshiba P1351 printer 
has a unique high-density 24-pin 
dot-matrix print head. It lets you 
print crisp, clean letter copy at 
100 cps, draft copy at 192 cps. And 
with the software-selectable 
downloading fonts, you get to pick 
from a variety of type styles. 

The P1351 has more stuff to 
show. Like 180 x 180 dots-per- 
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WO ways to 
Show off 


inch high-resolution 
graphics, 132-column- 
width platen (great for 


spreadsheets and Lotus™1-2-3™ 5 


data processing and graphics), 

Qume SPRINT 5" emulation, 

and a choice of either a forms 

tractor or automatic sheet feeder. 
P1340 


For considerably leas, the new 
P1340 gives you just a little less. 
But it still has the same high- 
density 24-pin dot-matrix print 
head, the 180 x 180 dots-per-inch 
graphics resolution, and the Qume 
SPRINT 5 emulation. In addition 
to true proportional spacing and a 


in Touch with Tomorrow 


TOSHIBA 


Information Systems Division, TOSHIBA AMERICA, INC. 


р built-in forms 
P tractor. Whichever 

i printer you choose, nation- 
wide service within 24 hours 

by Western Union technicians is 
available. 

So the choice is yours. But 
when you choose Toshiba, you 
know youre putting on the 
best show possible. 

For more information, call 
toll-free: 1-800-457-7777, 
Operator 32. 


IBM PC to P1340 and P1 utilizes PaperScreen 

and the IBM PC with Tan ica ae — PC isa 

o em of Internatio т neas Machines. Lotus and 
are ны am elopment Co “чаа 

SPRINT 5 ia a trademark of Bie т A 


351 gru 


iba i America, Inc. 
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When Lotus wanted | 
better graphics 
for 1-2-3, they 

chose a better 
graphics card -HERCULES 


And then we became a standard. 

When the IBM" PC was introduced over 2 years ago, the talented 
people at Lotus realized that it was limited by a lack of high resolution 
graphics. They knew that this was going to have an adverse effect on 
1-2-3’s graphics. And Lotus didn’t want anything to hold back their 
revolutionary software. 

So they turned to Hercules. 

Lotus recognized that the Hercules Graphics Card delivered 
the performance they wanted. It offered high quality text and high 
resolution graphics on IBM’s monochrome display. It completely 
replaced the IBM monochrome card. And it didn’t cost an arm and 
a leg. 

Since then, Hercules has sold a lot of Graphics Cards. So many 
that the Hercules Graphics Card has become the high resolution stan- 
dard for the IBM PC. And this means that there is more high resolution 
graphics software available for Hereules than for any other graphics 
eard you can buy. 

Software like Microsoft® Word. Our high resolution makes 
Word’s text much sharper and easier on your eyes. And there are 
other programs for business graphics, computer aided design, 
terminal emulation and programming. 

Call for our free information kit. See why the 
company that made the first graphics card for 
the IBM PC still makes the best. 


Hercules. We’re 


strong on graphics. 
800 255 5550 Ext. 408 


€—— printer port; omede огоот ИХ: наби 72 year warranty. "A Toe enc RR 
Canada; Reflex/U.K.; Computer 2000/W, Germany; EdisofUFrance; Source Ware/ Australia. marka'Cwners: Hercules/Hercules Computer Tech. 
nology; Microsofu Microsoft Corp: 1BM/internationa] Business Machines; Lotus Ё 1-2- Lotus Development. 
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September 1984 


9€ DEC SEMINARS 

Technical and Management 
Seminars for Professionals, vari- 
ous sites in the U.S. Subject 
areas; system-performance man- 
agement, networking. personal 
computing. applications design 
and programming. realtime ap- 
plications design, and manage- 
ment development. On-site 
seminars can be arranged. Con- 
tact Educational Services, Semi- 
nar Programs BUO/ES8. Digital 
Equipment Согр., 12 Crosby Dr.. 
Bedford. МА 01730. (617) 276- 
4040 Semember 


€ MANAGERIAL SEMINARS 
Computer Competence Semi- 
nars. Boston University Metro- 
politan College. Boston. MA А 
series of hands-on presentations 
tailored for managers who know 
little or nothing about com- 
puters and for those who wish 
to sharpen their computing 
skilis On the docket are "BASIC 
for Managers" "Getting Started 
with Lotus 1-2-3: and many 
others, Fees range from $225 to 
$595. In-house programs can be 
organized. Contact Joan Mer- 
гісі, University Seminar Center. 
Suite 415, 850 Boylston St., 
Chestnut Hill. MA 02167. (617) 
738-5020. September 


© RAINBOW SEMINARS 
Al-Hands-On. Boston. MA, and 
Chicago. IL. A series of applica- 
tions seminars featuring the 
DEC Rainbow 100. Contact 
Carol £ricson. BUO/E5O. Educa- 
tional Services. Digital Equip- 
ment Corp.. 12 Crosby Dr., Bed- 
ford. МА 01730, (617) 276-4572. 
September 


e COURSES FROM ICS 
Courses from Integrated Com- 
puter Systems, various sites 
throughout the U.S. Among the 
courses offered are "Computer 
Network Design and Protocols" 
and "Data Communications 
Fees are generally $895. For 
more information, contact In- 
tegrated Computer Systems. 
6305 Arizona Place, POB 45405, 
Los Angeles. CA 90045. (800) 
421-8166: In California. (800) 


EVENT 


352-8251 or (213) 417-8888. 
September-Cxtober 


® ERGONOMICS CONFERENCE 
World Conference on Ergo- 
nomics in Computer Systems. 
various sites throughout the US. 
and Europe Ergonomic experts 
and computer professionals and 
users will exchange information 
and observations. Contact Com- 
puter Psychology Inec.. 54 East 
Main St.. РОВ 16. Mendham. NI 
07945, (201) 543-9009. In 
Europe. Telefonaktiebolaget LM 
Ericsson, LM Ericssons vag 4-8. 
5-12625 Stockholm. Sweden. tel: 
(8) 7190000. September-Odober 


Ө HIGHTECH TUTORIALS 
Tutorial Short Courses from 
Hellman Associates. London, 
England. and various sites in 
the US. Among the courses of- 
fered are “VLSI Design; "Digital 
Control; and “Error Correction" 
Fees are generally $895. Con- 
tact Heliman Associates Inc.. 
Suite 300. 299 California Ave., 
Palo Alto, CA 94306. (4153 
328-4091. September-Cktober 


@ SEMINARS FOR PROFES- 
SIONALS—Professional Develop- 
теги Seminars, various sites 
throughout the US. Topic areas: 
data communications, database 
management, EDP operations. 
microcomputers, software 
engineering. CADX AM. ІВМ 
mainframes, office automation. 
and others. Fees range from 
$195 to $1095, Contact Institute 
for Advanced Technology. 6003 
Executive Blvd.. Rockville. MD 
20852, (800) 638-6590: in 
Maryland, (301) 468-8576. 
September-Ociober 


€ CONTINUING ENGINEERING 
EOUCATION—George Washing- 
ton University, Continuing 
Engineering Education, Wash- 
ington, DC. For a schedule. con- 
tact George Harrison, Continu- 
ing Engineering Education. 


Q-U-.EU-.E 


George Washington University. 
Washington, DC 20052, (800) 
424-9773: in the District of Col- 
umbia. (202) 676-6106. 
September-November 


€ INDUSTRIAL ENGINEER 
PROGRAMS—|984 Institute of 
Industrial Engineers Continuing 
Education Programs, various 
sites throughout the US. Among 
the programs on the agenda 
are “Robotics—Equipment. Ap- 
plications, and Methodology" 
and "Effective Utilization of 
Microcomputers" А complete 
listing is available from the In- 
stitute of Industrial Engineers, 
25 Technology Park/Atlanta. 
Norcross, GA 30092, (404) 
449-0460. September-December 


@ INFORMATION PROCESSING 
SEMINARS—New York Universi- 
ty Seminars in Information Pro- 
cessing. various sites throughout 
the US. “Fundamentals of Data 
Processing for Administrative 
Assistants and Secretaries” and 
“Managing Systems Projects” 
are two of the seminars offered. 
For a calendar listing and more 
information. contact School of 
Continuing Education, Seminar 
Center. New York University, 575 
Madison Ave, New York, NY 
10022. (212) 748-5094. 
September-December 


9 INTEL WORKSHOPS 
Microcomputer Workshops. 
various sites throughout the US. 
and Canada. Intel, the semicon- 
ductor memory manufacturer. is 
offering more than 20 
workshops on microprocessor 
applications. A brochure is 
available. Contact Customer 
Training. Intel Corp.. 27 In- 
dustrial Ave.. Chelmsford, MA 
01824-3688, (617) 256-1374. 
September-December 


© LECTURE SERIES 
Montclair State College Collo- 
quium Lecture Series and the 
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372. Hancock. NH 03449 


Nobel Laureate Lecture Series, 
Richardson Hall, Room W-117, 
Upper Montclair. Nj. Topics to 
be addressed include "Can 
Civilization Survive Science and 
Technology?” and "Industrial 
Applications of Input/Output 
Analysis" Admission is free. 
Contact Professor Gideon Net- 
tler, Department of Mathematics 
and Computer Science. Mont- 
clair State College Upper Mont- 
clair, МІ 07043. (201) 893-4294. 
September-December 


® PROFESSIONAL EDUCATION 
Seminars from the Institute for 
Professional Education, various 
sites in the US Programs in 
statistics, management, simula- 
tion and modeling. personal 
computers, and computer 
science Contact the Institute for 
Professional Education. POB 
756. Arlington. VA 22216. (703) 
527-BTOO. September-December 


® FUTURE DBMS 

Fourth Generation Data Man- 
agement Software. Washington. 
DC. Topics include user-friendly 
DBMS, applicattons generators, 
data dictionariesdirectories. 
database designers, and 
decision-support systems. 
Registration fee: $650. Contact 
Software Institute of America 
Inc., 8 Windsor St, Andover, 
МА 01810, (617) 470-3880. 
September 10-11 


@ ELECTRONICS SHOWS 
Midcon/84 and Mini/Micro 
Southwest-84, Dallas, TX. Cone 
current conferences exploring 
practical applications and the 
state of the art of electronics. 
including computers, graphics, 
and networks Contact Elec- 
tronic Conventions Manage- 
ment, 8110 Airport Blyd., Los 
Angeles, CA 90045. (213) 
772-2965. September 11-13 


€ UNIX EXPOSITION 

UNIX Systems Ехро/84. Conver- 

tion Center. Los Angeles. СА. 

More than 200 exhibits of 

UNIX-related products and ser- 

vices, as weil as presentations 
(continued) 
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1616 W. Jefterson S., Joliet, IL 60435. 
ORDER TOLL FREE 1-800-435-9357 
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THE IBM" COMPATIBLE 


16 BIT COMPUTER 
* 5 Expansion Parts 
* 300 Watt. Fan Cooled Power Supp *83 Key Low Prolile Detachable Keyboard 
“intel 8088, 16 Gil. 4 77 MHz В 20 Key Type Head Butlenng, 10 Funcbonal 
Ophonal 8087 Math Co-Pressor (Keys) 10 Digit Humence Раб 
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and panel discussions. Contact 
Computer Faire Inc. 181 Wells 
Ave. Newton, МА 02159. (617) 
965-8350. September 11-14 


€ EUROPEAN COMPUTER 
GRAPHICS—Eurographics "84 
The Fifth Annual European 
Computer Graphics Congress. 
Copenhagen. Denmark А con- 
gress with an international 
lineup of speakers and product 
exhibits. Contact Kenness Inter- 
natlonal. | Park Ave, New York. 
NY 10016, |800) 235-6400: in 
New York, |212) 684-2010. 
Seplember 12-14 


© INTRO TO DATA COMMUNI- 
CATIONS—introduction to Data 
Communications. Atlanta, GA. 
An overview of data-commun- 
ications terminology. tech- 
nology. hardware. and software. 
Participants will learn to design 
a batch date-collection system 
and estimate the response time 
of a multipoint circuit. Fee 
$725. Contact Elaine Hadden 
Nicholas, Department of Cor- 
tinuing Education, Georgia In- 
stitute of Technology. Atlanta. 
GA 30332-0385, (404) 894-2547 
September 12-14 


e SOFTWARE EXPO 

The Fifth Annual Software/Expo. 
Hyatt Regency. Chicago, IL А 
conference and exposition. Con- 
tact Software/Expo, Suite 205. 
2400 East Devon Ave. Des 
Plaines. IL 60018. 1312) 
299-3131. September 12-14 


€ TECHNOLOGY FOR 
DISABILED—Computer Tech- 
nology for the Handicapped. 
Raddison South Hotel. 
Minneapolis, MN. A national 
conference and exhibit for 
special education, rehabilitation. 
and medical professionals. 
Presentations and workshops. 
Registration is 5175. Admission 
to the exhibit floor only is 53. 
Contact Closing the Gap, POB 
68. Henderson. MN 56044, |612) 
665-6573 or |612) 341-8299. 
September 13-16 


€ GULF COAST COMPUTING 
The Heart of Texas Computer 
Show, Bayfront Plaza. Corpus 
Christi, Seminars and displays. 
Contact Heart of Texas Сот» 
puter Show, POB 12094. San 
Antonio. TX 78212, (512) 
681-2248. September 14-16 


© EFFICIENT COMPUTING 
TECHNIQUES—Microcomputers: 


Techniques for Improving Your 
Computer Efficiency. Valley Inn 
and Tavern, Waterville Valley, 
NH. intensive two-day seminar. 
"Introduction to VisiCalc” Tui- 
tion is $495. or $679 with 
meals and lodging. Contact New 
Hampshire College. Resource 
Center. 2500 North River Rd.. 
Manchester. NH 03104, 1603] 
668-2211, ех! 175. 

September 15-16 


SHOW IN GARDEN STATE 
The Tenth New Jersey 
Microcomputer Show, 
Meadowlands Hilton Hotel. 
Secaucus, МІ. More than 250 
exhibits of new and used com- 
puter equipment for the home 
office, and small business. Com- 
mercial exhibits and an elec- 
tronics flea market. Adult admis- 
sion is $5: for children, $3. Con- 
tact Ken Gordon Productions, 
РОВ 13, Franklin Park. М) 
08823. (201) 297-2526. 

September 15-16 


© PEOPLE AND COMPUTERS 
The 1984 SME World Congress 
on Human Aspects of Automa- 
tion. Hotel du Parc. Montreal. 
Quebec, Canada Contact Soci- 
ety of Manufacturing Engineers 
One SME Dr., РОВ 930. Dear- 
born, М! 48121. (313) 271-1500. 
ext. 360. September 16-19 


@ COMPUTERS AND MODERN 
WORLD—COMPCON Fall "84, 
Hyatt Regency Crystal City. Ar- 
lington. VA. Tutorials, panels, 
demonstrations, sessions, and 
papers wil! explore the theme 
"Small Computer (RjEvolution " 
Contact COMPCON Fall "84, 
IEEE Computer Society, POB 
639 Silver Spring. MD 20901. 
(301) 589-8142 September 16-20 


@ MEDICINE, BIOLOGY. 
ENGINEERING—The Thirty- 
Seventh Annual Conference on 
Engineering in Medicine and 
Biology. Los Angeles Hilton. Los 
Angeles. CA. Papers. short 
courses, and scientific and com- 
mercial exhibits will be featured 
Contact The Alliance for 
Engineering in Medicine and 
Biology. Suite 402 4405 East- 
West Highway. Bethesda. MD 
20814, (301) 657-4142, 

September 17-19 


@ NETWORK COMPONENTS 
COURSE—Data Communications 
Network Components, Atlanta. 
GA. Covers the use. operation. 
tcontinued) 
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It's always smart to think 
before you do. 


Quick*Plan*? 


The Executive Project Planning System 


Features: 


e 250 activities / 500 connectors 

* Menu driven 

ө Full feature data editor 

ә User specified time units - minute, hour, day, week, 
month (with up to 15000 time units of dur ) 

e Precedence logic (Activity on Node capability) 

* Can run on a hard disk 

* Both printed copy and screen displays can be used for 
output 

е Assignable and selectable Activity Numbers and Ac- 
tivity Codes 

e Multiple projects 

* Multiple currencies (with a currency converter within 
the ram) 

e Six resources per activity 

9 100 item resource library 

e Can save files on diskette or hard disk as the system 
supports multiprojects 

e All activities сап carry Time, Cost, and Resources 

e Uses "normalized" resource costs (to the tima unit 
specified by the user) 

е Permits specified dates with constraint options 

е Interfaces with the Cost Matrix program 

e Tails 

+ The system permits LAGS 

e Advanced Network Processor 

e Memory resident system 

e Precedence Method with Finish-to-Start, Start-to- 
Start, Finish-to-Finish, Start-to-Finish, Logic Con- 
nectors 

e Network logic display with high resolution 

e Ability to zoom, spread, and isolate activity displays 


Quick*Plan runs on MS-DOS" for Data General 
DT", DEC Rainbow--*, HP 150*, ІВМ Compati- 
bles", and WANG PC". 


Having been successfully placed in offices worldwide, 
Quick-Plan is recommended by users as the manage- 
ment tool of the future. 


Please call or write for information. Also consider ourg 
"Big" Management And Project Planning System 
(MAPPS) 


Mitchell Management Systems Inc. 
nep ea esc PROGRAMMING INC. 


Pph, 2000 Wes Pat Ота, Wesiboough Masa 01541 US A 
так 710-947-1056 


Viaaibosugis 
Терро 7517) 365-0800 


* Regitared trademarks of Data General, Digtal Equipment Corp.. Hewlett Packard, inter 
national Business Machines, —Ó ere 
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application, and acquisition pro- 
cedures for 25 major communi- 
cations components Fee: 5750. 
Contact Elaine Hadden Nicho- 
las, Department of Continuing 
Education, Georgia Institute of 
Technology, Atlanta, GA 
30332-0385. (404) 894-2547 
September 17-19 


Ф АПА WORKSHOP 

Future Ada Environment 
Workshop. Miramar Hotel By- 
the-Sea. Santa Barbara CA 
Workshops, addresses, presenta- 
tions, working groups, and 
discussions. Registration: $400 
to $700 depending on room 
choice. Contact ACM AdaTEC 
Future Ada Environment 
Workshop, TRW 82/1134, One 
Space Park, Redondo Beach. CA 
90278. or register directly with 
Carolyn Gannon, СКС, РОВ 
6770, Santa Barbara. CA 93160. 
September 17-20 


9 AIR SAFETY AND 
COMPUTERS--Special Commit- 
tee 156 Meeting. Washington. 
DC. Special Committee 156 will 
discuss possible safety pro- 
blems caused by portable com- 
puters on airplanes and what 
standards are needed The stan- 
dards could affect the In-flight 
use of some portable com- 
puters. Meetings are open and 
generally begin at 9:30 a.m 
Contact Radio Technical Com- 
mission for Aeronautics, 1425 K 
St NW. Washington. DC 20005, 
(202) 682-0266. September 18-19 


& KENTUCKIANA EXHIBITION 
CompuFest '84. Commonwealth 
Convention Center. Louisville. 
KY. Computer consultant serv- 
kes. approximately 100 hard- 
ware, software. peripheral, and 
word-processing system vend- 
ors, and technical sessions. A 
full day's worth of seminars 
costs 515. Registration fee is $2. 
Contact the Kentucky Society of 
CPAs, 310 West Liberty St., 
Louisville, KY 40202. (502) 
589-9239. September 18-20 


® OFFICE PRODUCTS ІМ 

OK СІТҮ-Тһе First Annual 
Southwest Office Products Show. 
Oklahoma City. OK Contact 
SWOPS, РОВ 950, Norman. OK 
73070, (405) 329-3660 or (918) 
587-9550. September 18-20 


® ADA WORKSHOP 
Workshop in Ада, Atlanta, GA. 
This course combines lectures 
with laboratory sesslons and 


emphasizes the design and im- 
plementation of Ada programs. 
Programming experience with 
FORTRAN, РІЛ, Jovial. Pascal. C. 
or ancther high-level language 
required. Fee. $900. Contact 
Elaine Hadden Nicholas, Depart- 
ment of Continuing Education. 
Georgia Institute of Technology. 
Atlanta, GA 30332-0385, (404] 
894-2547. September 18-21 


Ф SHOW IN INDONESIA 

The Third International Business 
and Personal Computer Exhibi- 
tion. Fair Grounds. Jakarta. in- 
donesia. Contact Overseas Ex- 
hibition Services || Manchester 
Square. London WIM 5AB, 
England; tel 01-486 1951: Telex 
24591 MONTEX С 

September 18-22 


@ PARISIAN COMPUTING 

The Thirty-Fifth SICOB, Inter- 
national Exhibition of Data Pro- 
cessing, Teleprocessing, Com- 
munication. Office Procedures, 
and Office Systems. CNIT Paris- 
La Défense. Paris. France. Micro- 
processing and videotex will be 
major highlights of the exhibi- 
tion. Internationa! visitors pre- 
senting their passports will have 
a special reception room. Some 
of the congresses and confer- 
ences will feature simultaneous 
interpretation in English and 
French. Contact International 
Trade Exhibitions in France. 8 
West 40th St.. New York. NY 
10018. (212) 869-1720. 

September 19-28 


© EDUCATIONAL CONFERENCE 
The First North Carolina £duca- 
tional Microcomputer Con- 
ference. Benton Convention 
Center and Hyatt Hotel. 
Winston-Salem Educational ses- 
sions. hands-on workshops. and 
product displays. A network of 
various computers will be set 
up. Contact Jeanette Gann, NC 
Regional Education Center, POB 
21889, Greensboro, NC 27420, 
(919) 379-5764 September 20-2] 


Ф PROJECT MANAGEMENT 
SEMINAR--Software for Project 
Management and Estimating, 
Los Angeles. CA. Fee: $425 
Contact CIP Information Ser- 
vices inc. 1105-F Spring St. 
Silver Spring. MD 20910, (301J 
589-7933, September 20-21 


€ DOCUMENTATION METHODS 

How to Document a Computer 

System, Holiday Inn—Thomas 
(continued) 


WHAT WOULD YOU SAY 


Üf course you want it. 

The Epson' Geneva." A full-function, battery 
powered lap-size computer with 64K of memory ап 80 | 
character B-line screen, a big, responsive keyboard, 
cassette storage, plus four powerful, popular pro- 
grams on ROM capsules, all included free. 

All Epson quality All for $995. 

Now that's technology 

if the Geneva is small where it counts, it is 
also big where it counts. In software, you get the 
big advantage of a universal operating system — 

CPIM. And to 
start you off al | 
freeway speed, the №. 
_ Epson Geneva 
7 comes complete [orm A = D E G H 
' with WordStar: JN — 
Also included | 
Is Portable 
Calc, an 
electronic 
———— n | spread- 
sheet, Portable Scheduler, 
and Microsoft ' BASIC. 

Want more? 

The Epson Geneva offers a 
complete collection of advanced, 
battery-powered mini-peripherals. 
Customize your perfect computer 


кеу жу 


system with a direct connect modem, an extra 120K of 
_ RAM disk memory, а 320K 313" disk drive; theres even 
| ал amazing four pound BÜ-column printer 
| Heres the best part. 
When you put an Epson 
Geneva and every one of 
these peripherals into 
one briefcase, you 
have a complete — 4 
computer system ff 
 forathousand № 
p : № dollars less than 
| where ather powerful 
| portables begin. 
The Epson Geneva. You know you want it, 
, 50 when аге you going to get it? 
For the name ої your nearest Epson 
"А dealer call |800) 421-5426. In CA, call 
i (213) 539-9140 


Ж 
E 


AE TUAN 


s 
в? 


Epson. Apple, Wordtar, CP/M, and Microsoft are 
registered trademarks of Epson Corporation, Apple 
Computer, inc., MicroPro, Digital Research, and 
Microsoft Corporation. respectively Geneva 15 а 
trademark of Epson America, Inc 


E V А 


TH€ HARD ОМЕ 


IS RIGHT 
TO FIND! 


We've Got it at 


ALPHA OMEGA 


COMPUTER PRODUCTS 


TURBO 10 


HARD DISK PACKAGE $949.00 


© TURBO 10 is designed for the ІВМ РС», to 
achieve IBM POT? capacity, and full PC/XT 
compatibility. 
© Access seek time 300% faster than IBM PC/XT*. 
9 Ideal with the use of serious application 
rams, such as Aston Tate '" d ul and 


ropr , et 

613 month defective exchange policy, covering 
both parts and labor. 

eTURBO 10 comes with all 
interfacing and cables, and installation and user 
documentation. 

@ Speed, Convenience, Attordability, and Rellability 
...üt Alpha Omega Computer Products we put 
_ Ка! together for you. See our ad on page 18. 


To rcs call 


(618) A 


or contact! your loca! dealer 


Ка and ask for the ee — 10 
a 18612 Ventura Blvd.. Tarzana. СА 9135 
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Circle 17 on inquiry card. 


EVENT QUEUE 


Circle, Washington. DC. and 
Hyatt Cherry Hill, Cherry Hill. 
NI. A series of documentation 
procedures will be presented 
The fee is $155. Contact 
Technical Communications 
Associates, Suite 210. 1250 
Oakmead Parkway, Sunnyvale. 
СА 94086. (800) 227-3800. ext. 
977: in California, (408) 
737-2665. September 2) and 
September 24, respectively 


@ PACIFIC COAST FAIR 

The Fifth Annual Pacific Coast 
Computer Fair, Robson Square 
Media Centre, Vancouver. British 
Columbia, Canada. Exhibits. 
user-group displays. and 
speakers. Workshops, presenta- 
tions. and panels will discuss 
the Apple Macintosh. MS-DOS. 
software and hardware 
marketing, publishing, Modula-2, 
and graphics. Admission is $4 
per day. Contact Pacific Coast 
Computer Fair Association, POB 
80866, South Burnaby. British 
Columbia V5H ЗҮ!. Canada. 
(604) 581-6877 September 22-23 


© SOUTHERN JERSEY SHOW 
The Second Annual South 
Jersey/Philadelphia Microcom- 
puter Show, Halloran Plaza Con- 
vention Center, Pennsauken. М) 
More than !25 exhibitors of 
new and used computer equip- 
ment for the home, office. and 
small business. A commercial 
exhibit and electronics flea 
market. Adult admission is $5: 
$3 for children. Contact Ken 
Gordon Productions POB 13. 
Franklin Park. МІ 08823. (201) 
297-2526. September 22-23 


@ GRAPHICS STANDARD 
COURSE —Introduction to GKS. 
Hyatt Regency Hotel. Austin. 
TX. A course on the Graphics 
Kernel System (GKS) standard. 


| The fee is $495, Contact Nova 


Graphics International Corp., 
1015 Bee Cave Woods. Austin, 
TX 78746. (512) 327-9300. 
September 24-25 


© ASIAN COMPUTER SHOW 
The Fifth South East Asia 
Regional Computer Conference 
and Exhibition and Hong Kong 
Computer 84, Hong Kong Ех- 
hibition Centre, China Resources 
Building. Wanchai. Hong Kong. 
For more Information. contact 
Cahners Exposition Group, 7315 
Wisconsin Ave. РОВ 70007, 
Washington DC 20088. (301) 
657-3090. 

September 24-27 


@ FACTORY AUTOMATION 
Autofact Europe. Swiss in- 
dustries Fair. Basel. Switzerland 
Latest developments in 
automated assembly. Contact 
Autofact Conference Ad- 
ministrator, Society of Manufac- 
turing Engineers. One SME Dr.. 
POB 930. Dearborn. MI 48121. 
(313) 271-1500. ext. 373. 
Seplember 24-27 


© OFFICE AUTOMATION IN 
OTTAWA-The Seventh Annual 
Ottawa Computer and Office 
Automation Show. Lansdowne 
Park. Ottawa, Ontario. Canada 
Contact Industrial Trade Shows. 
20 Butterick Rd.. Toronto, On- 
tario M8W 328, Canada, (416) 
252-7791. September 26-27 


€ COMPUTERS. COMMUNICA- 
TIONS, AND CONTROL 
Eurocon 84, The Sixth Euro- 
pean Conference on Elec- 
trotechnics. Brighton. England. 
А conference that seeks to 
identify the impact of computer- 
based technology on com- 
munications and control Con- 
tact Manager. Conference Ser- 
vices, Institution of Electrical 
Engineers. Savoy Place. London 
WC2R OBL. England: tel: 01-240 
1871. ext. 222: Telex: 261176. 
September 26-28 


€ MID-ATLANTIC SHOW 

The Fifth Annual Mid-Atlantic 
Computer Show and Office 
Equipment Exposition, Conven- 
цоп Center, Washington. ОС. 
Contact CompuShows Inc.. РОВ 
3315, Annapolis, MD 21403. 
(800) 368-2066; Annapolis, (301) 
263-8044; Baltimore, 269-7694; 
District of Columbia. 261-1047 
September 27-30 


© BEAN TOWN COMPUTING 
The Second Annual Boston 
Area Microcomputer Show. 
Northeast Trade Center. 

Woburn, MA. More than 200 ex- 
hibitors of new and used com- 
puter equipment. Com- 

mercial exhibits and electronics 
flea market. Adult admission is 
$5; for children, $3. Contact Ken 
Gordon Productions. POB 13. 
Franklin Park. М) 08823. (201) 
297-2526. September 29-30 
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€ MEDICAL COMPUTER 
SEMINAR—Medical Computer 
(continued) 


MicroWay" is the world's leading 
retailer of 8087s We also have the 
most accurate statistics on chip relia- 
bility. They are: 01% infant mortality, 
00% adult mortality and .0296 8088 
incompatibility. As for ease of install 
ation, we have never had a customer 
return a chip because of bent pins. 
We are so confident that you will be 
able to successfutly install and use 
the chip that we offer a 180-day 


warranty with every chip we sell That's 


90 days more than anyone else! 


REAL TIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE - RTOS 


RTOS is a MicroWay conligured version of 
(RMX-86. Includes ASM-86, LINK-86, (ОС-66. 
LIE-86, and the ROM Hex Loader $800 


87FORTRAN/RTOS" -our adaptation of 
the Intel Ропгап-86 Compiler generates in tine 
8087 code using all 3087 data including 
80-м reals and 64-bit integers. The compiler 
uses the Intel large memory model allowing 


code/data structures of a full abyte, and 
supports overlays T RTOS and support 
(ог one year... қ vo. .%1350 


87 PASCAL/ RTOS" is Intel's ISO- 
Standard Pascal with 8087-8088 exceptions 
These make it possible to use all the 8087 dala 
types directly, while generating modules in one 
of tha three Intel Memory Models Includes 
RTOS and support for one year. . $1350 


RTOS DEVELOPMENT PACKAGE 
includes 87FORTRAN, 87 PASCAL, PL/M-86, 
Utilities TX Screen Editor and RTOS. $2500 


OBJ —ASM '-a multipass object module 
translator and disassembier Produces 
assembly language listings which include public 
symbols, external symbols and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
and libraries for which source 15 not 

available .. .... .... . $200 


5 «с. .. ж яни а і 


MWS-2B6" Conligured to your specifica 

tions, our computer runs ATOS-286 or XENIX 
Includes one Intel compiler, seven slot multibus 
chassis, hard disk streaming tape backup and 
Intel Serica Contract wa a wey limes faster 
than your PC .... ..... montis кебі omn ВАЕ 


Kingston, Mass 
02364 USA 


(617) 746-7341 


Circle 257 on inquiry card. 


To support the 8087 we stock tho 
largest selection of of 8087 software 
anywhere. This includes: three 
FORTRANS three PASCALS, APL, 
Inte's ASMBB, PL/M-86, several Cs, 
87 BASIC, 87 MACRO and MATRIX- 
PAK, For real time or mult-user appli 
cations we offer RTOS" - our imple- 
mentation of Inte s iRMX executive. 
Our new products include a profes- 
sional debugger with 8087 support, 
an interface library which enables MS 
Fortran users to call the IBM Basic 


PC TECH JOURNAL REVIEW: 
“The MicroWay package is prefer- 
able... it executes the basic opera 
tions more rapidly and MicroWay 
provides a free update service.” 


87 BASIC" includes patches to the IBM 
Basic Compiler and both runtime libranes for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super tasi performance for all 
numeric operations including trigonvometrics, 
transcendentals, addition, НУ 
multiplication, and division е .. $146 
enerates inline 


87BASIC/INLINE" 


8087 code! Converts the IBM Basic Compiler 
outpul into an assembly language source isting 
which allows the user lo make additional 


гейтетегі5 10 his program “Real expression 
evaluations run five times ир vnn in 
B7BASIC . каа зк шр , . 5200 


B7MACRO" - our complete 8087 soltware 
development package. It contains a "Pre- 
processor" source coda for a set of 8087 
macros, and an object library of numenc 
functions including transcendentals, 

hyperbol 


Ingonometncs, Kc, encoding, 
decoding and conversions. ...... ........%150 
87DEBUG" - a professional debugger with 


8087 support, a sophisticated screerconented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
Interrupts, Breakpoints can be set in code or on 
guarded addresses in НАМ .$150 


FOR —BAS" - a library ot intartace routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access features 
such as the RANDOM NUMBER GENERATOR, 
SOUND. PLAY, v and SCREEN 
commands . "——— о 


You Can 


Talk To Us! 


Compiler Library, and a translator that | 
converts object modules into read- 
able assembly language files. If you 
have a question about which com- 
puter, language, compiler, operating 
system or application package із 
best suited to your problem, we can 
answer it Just call: 
Information and Orders— 
617-746-7341 
University, Corporate and 
Government Buyers— 
617-746-7364 


8087 Support 


$175 


8087-3 CHIP... 


including DIAGNOSTICS and 180-day warranty 


64K RAM Set... $475° 
MATRIXPAK™ manages a MEGABYTE! 


Written in assembly language, our runtime 
package accuralehy manipulates large matnces 
at very fast speeds Includes matrix inversion 
and the solution of simullaneous linear equa- 
поп Саһаһів Irom MS Fortran 3.2, 87 MACRO, 
87BASIC, and RTOS.. ... 


87/88GUIDE. ... 


MICROSOFT FORTRAN 3.2. . $239 


MICROSOFT PASCAL 3.2 ......$209 
These IEEE compatible compilers support = 
| 


. . each 8150 
$30 


double precision and the 8087 


MICROSOFT C COMPILER mcludes 
Lattice С and the MS Librarian . . $350 


LATTICE C with 8087 support . ‚ . $350 
FLOATS? lor MS C.. . 125 


SuperSott Fortran "и мет” 329 
Computer Innovations C86... . 345 | 
STSC APL&®PLUS/PC. , ............ 500 
TURBO PASCAL 2... 8 
TURBO PASCAL with 8087 Support " 85 
SIDEKICK. e VENE 45 
HALO GRAPHICS . La Gum tmm CALL 
GRAPHMATIC. Ка әкелік ONDE apad 125 
ENERGRAPHICS. . — 285 
Ade e Mc =r — ,.285 

f Optical Design rogram — . 3000 
COBMOS PEVE LATION ees a 8509 | 
SCO XENIX "= 595 
Unisource VENIX/B6 cas, 800 | 
MAYNARD WS1 HARD DISK ns 995 | 
MAYNARD WS2 HARD DISK. .... ..... 1170 
MAYNARD ELECTRONICS Boards . САМ | 


NO CHARGE FOR CREDIT CARDS 
ALL ITEMS IN STOCK 
CALL FOR COMPLETE CATALOG 


*Formeriy MicroWare, Inc. - not | 
affiliated or connected with | 


MicroWare Systems Corporation 
of Des Moines, lowa. 
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Momentum, 
Apollo, HP9000 and the list goes on! 


UniPress Gosling EMACS: The tamous multi-window full- 
screen editor. Edit several flles at once. Interprocess сот» 
munication on UNIX and VMS. Extensible via macros and 
the bullt-in compiled MLISP language. 

UniPress Gosling EMACS: The ultimate programmer's 
too: C, Pascal and MLISP language assist. EMACS 
manages execution of Unix makefiles, and automatically 
points to lines containing errors in the source code. Keys 
can be bound as desired, macros can be named, customized 
MLISP routines can supplement the many included 
packages, and much more! 

UniPress Gosling EMACS: Use EMACS as your session 
manager — Divide your screen into a "shell window" to run 
commands, and one or more source file windows. 
UniPress Gosling EMACS: Runs under Unix 4.1/4.2, 
System III/V and Version 7. VMS and MS-DOS too! 


PRICES: UNIX: $395/Віпагу; $995/Source 
VMS: $2500/Binary; $7000/Source 
MS-DOS: $375/Binary; $995/Source 

(Requires at least 384K) 
Call us with your hardware type. 


ALSO NEW! MINIMACS - Special efficiency-conscious 
EMACS for Unix. Runs on a wide range of hardware types. 
MINIMACS: Faster and smaller version of the famed 
Gosiing Emacs. Its features include full screen editing, 
multiple windows allowing several files to be edited 
simultaneously, full EMACS keybindings, macro capability 
and many more powerful Emacs features, such as com- 
mand output being directed to a window. 

MINIMACS: Minimizes your resource load and is much 
smaller than the vi editor. 


Price: $375/Binary; $795/Source 
UNIPRESS OFFERS A FULL LINE OF 


SOFTWARE FOR UNIX, VMS AND MS-DOS 


Lattice’ C compilers to the 8086-family; both native and 
cross. Write programs on your mainframe for execution on 
the (BM-PC, etc. (Cross compilers for UNIX and VMS.) 


Window Shell: Multiple windows on any CRT! 
Q-CALC • Lex + Phact  /RDB • The Menu System е UniCalc 


* њр... UNIX System V Operating е for the Apple Lisa 
and much more powerful software 


Call or write tor more information. 


2025 Lincoln Highway, Edison, NJ m 
201-985-8000 а Order Desk: 800-222-0550 (outside NJ) 
Telex: 709418 


Mastercard and Visa 


эко and MINIMACS are trademarks af UniPress Software, Inc. = Unix 
a trademark of Bell Laboratories ғ УМЗ ia a irademark of Digital 
„ * MS-DOS ia a trademark of Microsoft 
* Lattice C and UniCals are registered trademarks of Lattica Inc. 
e IBM-PC ва (абаты of IBM. 
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Circle 353 on inquiry card 


EVENT QUEUE 


Weekends, various sites 
throughout the US. For car- 
diologists, internists, and 
primary-care physicians. Focuses 
on the role of the multipurpose 
medical office computer. 
Seminars qualify for 13 hours 
CME Category | credit. Contact 
International Medical Education 
Corp.. 64 Inverness Dr. E. 
Englewood, CO 80112, (800) 
525-8651. in Colorado. (303) 
790-8445. October 


@ SHOWS IN GERMANY 

Chip Microcomputer Weeks, 
various sites throughout West 
Germany. Microcomputer prod- 
ucts, trends, and applications 
will be demonstrated. Spon- 
sored by Chip, a leading Ger 
man computer magazine. Con- 
tact Network GmbH. An der 
Friedenseiche 10, D-3050 
Wunstorf 2. Bundesrepublik 
Deutschland (West Germany}: 
tel: (0 50 33) IO 56; Telex: 92 
45 45, In England, Network 
Events Ltd.. Printers Mews. 
Market Hill. Buckingham МК!8 
ИХ, England: tel. (02 80) 81 52 
26: Telex. 83111 Odober-November 


@ BRUSH-UPS FOR ENGINEERS 
Continuing Engineering Educa- 
tion Courses, George Washing- 
ton University Washington. DC 
Among the course titles are 
'Microcomputer Application 
Workshop: Evaluating Micro- 
computer Software Packages" 
and "Workshop in Data Com- 
munications for Microcom- 
puters.” Tuition ranges from 
5625 to S875. Contact George 
Harrison, Contínuing Engineer- 
ing Education, George 
Washington University, 
Washington. DC 20052, (800) 
424-9713; in the District of Col- 
umbia. (202) 676-6106. 
October-December 


Ө TECHNOLOGY FOR 
DISABLED- Discovery 84: 
Technology for Disabled Per- 
sons. Chicago. IL. Presentations. 
demonstrations. and exhibits on 
computers, technological prod- 
ucts, and services for disabled 
persons. Registration is $175. 
Contact Office of Continuing 
Education. University of 
Wisconsin-Stout, Menomonie. 
WI 54751, (800) 457-8688, in 
Wisconsin. (800) 227-8688. 
October 1-3 


© INFO/MANAGEMENT 
CONFERENCE—information 
Management Exposition and 


Conference: Info 84, Coliseum 
and Sheraton Centre Hotel. New 
York City. Contact Banner & 
Greif Ltd.. 110 East 42nd St., 
New York, NY 10017, (212) 
687-7730, October 1-4 


€ INDUSTRIAL INFO SYSTEMS 
Feedback "84. The Ninth Annual 
Data Structured Systems 
Development Users Conference. 
Topeka, KS. The focus will be 
on the specific problems of 
engineering reliable. main- 
tainable, large-scale systems that 
meet the needs of major 
Organizations. Contact Ken Orr 
and Associates тс. 1725 Gage 
Blvd.. Topeka. KS 66604. (800) 
255-2459; in Kansas, (913) 
273-0653. October 2-4 


© GLOBAL ІМРО/МАМАСЕ- 
MENT CONGRESS—The Six- 
teenth Annual International In- 
formation Management Con- 
gress. Hyatt Regency Hotel, 
Singapore. Republic of Singa- 
pore. Seminars. displays, and 
more than 30 conference ses- 
sions, Contact IMC Infomatics 
"84. POB 34404, Bethesda. MD 
20817, |301) 983-0604 

October 2-4 


€ NORTHWEST ELECTRONICS 
SHOW—Northcon/84 and 
Mini/Micro Northwest-84. Seat- 
tle, WA. Topics include automa- 
боп, САБСАМ. LANs, and per- 
sonal computing. Contact Elec- 
tronic Conventions Management 
inc.. 8110 Airport Blvd.. Los 
Angeles, CA 90045, |213) 
772-2965 Oxtober 2-4 


@ ADA WORKSHOP 
Workshop in Ada. Atlanta. GA 
See September 18-21. 

October 2-5 


@ PC EXPO 

PCWorld Exposition. Market 
Hall, Dallas, TX. Contact Mitch 
Hall Associates, POB 860, 
Westwood. MA 02090. (617) 
329-8090 Oktober 3-5 


© MOTION CONTROL 
SEMINAR- Electronic Motion 
Control Seminar. Philadelphia. 
PA. Contact Electronic Motion 
Control Association, Suite 1200, 
230 North Michigan Ave. 
Chicaga. IL 60601, (312) 
172-9800. October 8-9 


© VIRGINIA IS FOR 

COMPUTERS—The Tidewater 

Ninth Annual Computer Fair. 
(continued) 


Meet 
PROMAL. 


The First Fast 
Structured 
Language 
ThatLets You 
Program The 
Way You 
Always 
Wanted To. 


Circle 338 on Inquiry card 


a smali system innovation. 
PROMAL (PROgrammer's Micro 
Application Language) was 
designed to achieve maamum 
performance from small comput- 
ers...perfomnance previously 
impossible except with machine 
language. And it was developed, 
specifically, to meet the needs of 
the small systems programmer. 
Especially the need for a devel- 
opment system for limited 
memory environments. 
PROMAL is а complete 
development system. 

К< a fast sructured programming 
language. It's also a true devel- 
opment system, complete with 
its own command-onented 
operating system executive; fast 
one-pass compiler; and full- 
screen cursor-driven editor; and 
library of time-saving routines. In 
short, PROMAL is the complete 
set of tools that small system pro- 
grammers have been waiting for. 
PROMAL is fast. 

In benchmarking, PROMAL has 
proven itself to be significantly 
faster than any of the program- 
ming languages we tested it 
against. It executes much faster 
than BASIC..90 to more than 100 
times faster, to бе exact. And it's 
nearty twice as fast as FORTH. The 
PROMAL compiler is so fast that it 
can comple а 100-line source 
program in 8 seconds or less. Ina 
recent test, the PROMAL compiler 
compiled 5 times faster than Pas- 
cal onthe Commodore 64. And, 
not only is it fast in compile and 
runtime, it also speeds pro- 
aramming development time. 
PROMAL is 

easy to learn... and to use. 
It's easier to learn than Pascal or C 
or FORTH. It makes use of power- 
ful structured statements, like IF- 
ELSE, WHILE, REPEAT, FOR, and 
CHOOSE. Indentation of state- 
ments is part of the lanquage's 
syntax, so all programs are neatly 
and logically written. There's even 
anautomatic "indent" and 
"undent" function in the editor 
that supports the syntax require- 
ment. in other words, you can 
begin programming in PROMAL 
almost from the minute you get 
the program disk There are no 


О Pease send me my copy of PROMAL for 
shipping and handing at a total cost of $5495. 
О Please send me а PROMAL demo diskette ору Соате dore SALT ныды 


Cty, Sune, Zip 
North Сағовһла rencert add 45% sabes tas. 


СУУР? РІ, 


А New Age Dawns for 
Microcomputer Programming 


| PROMAL is 


line numbers to complicate your 
programming. And comments 
don't take up memory space, so 
you can documert programs 
completely And with the full- 
screen editor, you can speed 
through program development 
with saves to memory and com- 
pilation from memory workspace. 
PROMAL is 

powerful and elegant. 
PROMAL overcomes the perfor- 
mance limitations of small sys- 
tems... limitations that are inherent 
to all small systems. It gives you 
access to the power of the 
machine. But it doesn'trequire 
you ta kam the complexity of the 
system. In other words, you can 
have performance the easy way... 
without knowing how to pro- 
gram in machine language and 
without needing to know Pascal 
or one of the other relatively 
"complex" languages. It was 
developed from the very begir- 
ning to work on small systems... 
elegantly. With PROMAL, there's 
no awkwardness of implementa- 
tion as there is with so many other 
languages which were ported 
Over from minis and mainframes 
and forced to fit tne smail 

system market. 

PROMAL may be the answer 
to your programming needs. 
Finalty there's an answer to the 
need fora complete develop- 
ment environmen for simple and 
rapid program development. 
Finally a new age has begun for 
small system programmers. 
Finally there's PROMAL. 
PROMAL is available for the 
Commodore 64 now. 
PROMAL is scheduled for 
release on the Apple lle in 
December. 


HOW TO ORDER 
the Commodore 64 at $4995 pius $5.00 for 


PROMAL FEATURES 


COMPILED LANGUAGE 

Structured procedural language 
windentation 

Fast, 1-pass computer 

Smplified syntax requirements 

No line numbenng required 


Control Statements. IF-ELSE, Е WHILE, 
REPEAT 


FOR, CHOOSE, : 
INCLUDE, NEXT, REFUGE 
Compiler ИО from/to disk or memory 


EXECUTIVE 
Command сеге, w/line edit 


99 Resident system commands, 
8 user-defined resident commands, 
nolimit on disk commands 

Pno command recall 

О Re-direcbon to disk or pnnter 
(ПМК. Ке} 


EDITOR 

Fullscreen, cursor Given 

Function key controlled 

Line insert, delete, search 

Sting search and replace 

Block copy, move, delete & white to/ 
read from file 

Autoóincdent, undent support 


LIBRARY 
43 Machine-lanquage commands 


| undamaged and well refund your money 
No quesbons asked 


and $9 50 for postage and handing for а total cost of $1 


O My check senciosed. D Please charge my purchase tomy. C Visa Г] MasterCard 


Exputo Orie 


TOM Prox 1-800-769-7070 © (in Mori Caress) 919-787-7703 
SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, uu РВ-1 

Raleigh, North Carolina 27609 
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THE PROJECT MANAGER 


The Project Manager is an easy-to-use critical path project management 


system designed to help you coordinate projects of varying size and | 


complexity. In addition to its ease of use and clearty written documenta- 


tion, The Project Manager features extensive use of the IBM PC's color | 


ne to clearly highlight each project's critical path. For the IBM PC or 
XT with 64K memory, $495.00 
Demo package availabte $3000 ( (0 471-80364-2) 


SLIDE-PRO 


With Stide-Pro, it's easy to design presentation-quality slides on your ІВМ 
personal computer. 5lide-Pro can manipulate bold and italicized characters. 
It can also combine colors, bullets, underlines, and various type fonts. 
Slides created with Slide-Pro increase your ability to — impor- 
tant ideas quickly, without каре | to turn to ee 

For the IBM PC or PC/XT with 96K memory 

Demo package available with full Fass che iion: $30.00 (0 471-80716-8) 


GRAPH-PRO 

Graph-Pro is a unique business graphics package that generates profes- 
sional- quality graphs, charts, and histograms - Ф built-in logarithms, 
regressions and statistical analysis techniques. Graph-Pro operates on the 
ІВМ PC or PC/XT with 192K memory. Far only $295. 00 

Demo package available with full documentation: $30.00 (0 471-80716-8) 


Special package price Graph-Pro & Slide-Pro only $395.00 
Order your demonstration package newt CALL TOLL FREE 1 800 526-5365 


| WILEY PROFESSIONAL SOFTWARE Attn: Peter Clifton 
| 605 Third Avenue, New York, МУ. 10158 (212) 850-6009 


THE MOST ADVANCED VERSION OF FORTH 
| IS NOT ON THIS 5 1/4" DISK. 


IT'S UNDERNEATH IT! 


When you pay $300 ior some languages all you gèt is a $300 дак When you buy ihe 
NMIUGOU12 БӘС-ҒОЯТЫ бунт from New Micros, inc you not only gat the language, you 
оғ а complere computer system, К has features lhat you can't expect trom a дек based 
language. Hke an AS 232 serial interface, 40 individually programmable input/output (ines 
{5 рагай ports), two counterfimers, RAM, ROM and a EEPROMW/EPROM programmer. For 
that matter, diska don't usually come wth their cwn power supplies, and almost none ae 
packaged in rugged metal cases! You would expect a disk ю como with hundreda of pages 
сі documentation — our умт селеу does Wilh m (бак, you have to lie up your whole 
computer 10 run the program Alti tonny your program in our syglam, п can be deccalec 
te а task enthout the support of your РС. оғ you can communtcale with И over ihe sare tanai 
chennel used 10 program 4 On top of al thes our FORTH has advanced features, khe bult-in 
large! compiarion, CASE statements, PROM programming words and, believe il оғ rt, digk 
access functions. Тһе NMIX-0012 100 efimgters on в sde, smaller than а disk, ресей 
81 5290 complete The "100 Squared ™ ін ihe logical chance! Substanial quently discounts. 


ORDER NOW FROM: New Micros, Inc. 
808 Dalworih 
Grand Prairie, Texas 75050 
(214) 642-5494 
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Circle 328 on inquiry card. 


EVENT QUEUE 


Radio Amateur Hamfest/Elec- 
tronic Flea Market Virginia 
Beach Pavilion. Virginia Beach. 
VA. Dealers. a giant flea market. 
displays and forums Advance 
tickets are S4; at the door. $5 
Contact fim Harrison. 1234 Little 
Bay Ave. Norfolk. VA 23503, 
(804) 587-1695. October 8-9 


© ANNUAL CONFERENCE ОҒ 
АСМ--АСМ 1984 Annual Con- 
ference. Hilton Hotel, San Fran- 
cisco, CA. Papers. sessions, and 
panel discussions will address 
the theme “The Fifth Generation 
Challenge” Contact Association 
for Computing Machinery, 11 
West 42nd St. New York. NY 
10036. (212) 869-7440 

October 8-10 


€ NETWORK CONFERENCE 
The Ninth Conference on Local 
Computer Networks. Minne- 
apolis, ММ, Papers, conference 
sessions, and tutorials. The 
theme is "Local Computer Net- 
works—The Exploding Market- 
place" Contact Ninth Con 
ference on Local Networks. clo 
Harvey Freeman. Architectural 
Technology Corp.. POB 24344, 
Minneapolis. MN 55424 
October 8-10 


€ RELIABILITY ENGINEERING 
Reliability Engineering, Testing. 
and Malntainability Engineering. 
University of California, Los 
Angeles. Contact Dr. Dimitri 
Kececiogiu. Aerospace and 
Mechanical Engineering. 
Building 16 Room 200-B. 
University of Arizona, Tucson 
AZ 85721, (602) 621-6120. 
Odeber 8-12 


6 INFO SYSTEMS CONFER- 
ЕМСЕ and ЕХРО--ІМТЕСН, The 
integrated Information Tech- 
nology Conference and Éxposi- 
tion, Convention Center. Dallas. 
TX. Seminars, sessions, and 
panels addressing total informa- 
tion systems integration Contact 
National Trade Productions Inc 
9418 Annapolis Rd., Lanham, 
MD 20706. (ROO) 638-8510; in 
Maryland. (301) 459-8383. 
October 9-11 


Ф SOUTHWEST COMPUTING 
The Third Annual Southwest 
Computer Conference. Conven- 
tion Center, Tulsa. OK A 
business and industry event 
featuring more than 50 
seminars as well as 250 ex- 
hibits Contact SWCC, POB 950. 
Norman OK 73070, (405) 


329-3660 or (918) 587-9550. 
October 9-11 


© MIDWEST ELECTRONICS 
The Mid-America Electronics 
Convention, МАЕСОМ/84. St. 
Louis, MO Exhibits, seminars, 
tutorials, and symposia Contact 
Electronic Representatives 
Association. 20 East Huron St 
Chicago. IL 60611. 1312) 
649-1333. Odober 10-11 


@ NETWORK ARCHITECTURE 
Introduction to Network Ar- 
chitectures, Atlanta, GA. This 
course provides an introduction 
to network architectures and 
prepares participants to pursue 
the study of specific network 
components applicable to their 
needs. The fee is $795 Contact 
Elaine Hadden Nicholas, Depart- 
ment of Continuing Education, 
Georgia Institute of Technology. 
Atlanta, GA 30332-0385, (404) 
894-2547 October 10-12 


Ф NETWORKS EXPLORED 
LocalNet "84, Sheraton Harbor 
Island Hotel. San Diego. CA. 
Speakers. papers. and exhibi- 
tions will look at local network 
technology and the effects of 
office automation Contact 
Online Conferences Inc.. Suite 
1190. 2 Penn Plaza. New York. 
NY 10121, (212) 279-8890 
October 10-12 


© PROIECT MANAGEMENT 
SEMINAR—Software for Project 
Management and Estimating. 
Washington. DC See September 
20-21. Odober 11-12 


Ф GOLDEN STATE EXPO 
Computer Expo and PC Faire 
Cal Expo. Sacramento, CA. Con- 
tact Computer Expo & PC Show 
Suite 395. 2020 Hurley Way. 
Sacramento, CA 95825. (916) 
924-9351 October 11-14 


@ EDUCATIONAL COMPUTER 
FAIR Fourth Annual Educational 
Computer Fair. Cleveland. OH 
Contact Educational Computer 
Consortium of Ohio. 4777 Farm- 
hurst Rd., Cleveland. OH 44124, 
(216) 291-5225 October 12-13 


€ COMPUTERS IN SUNSHINE 
Great Southern Business and 
Computer Show and Seminars, 
Centroplex Expo Centre, Or- 
lando. FL. Seminars and exhibits 
of hardware. software, peripher- 
als. and accessories. Contact 
Great Southern Computer 
continued) 
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@ Graphic Presentations 


Ш Measurement and Inspection 


B Thermography 


Uses are so varied that 
Chorus offers software 


developers the chance to 


promote thelr products in 
our PC-EYE Catalog. Spe- 
cial awards will be given 
periodically for the soft- 
ware judged most unique 
or of greatest interest. 


Software makes Н 
happen 


Utility software is in- 
cluded with menu driven 
support for various graph- 
ics adaptors and printers. 
This support includes in- 
teractive control of image 
borders, white and black 


level, and image location | 


within the borders. The 
user can direct input to 


dr ay Жол. = 


Tae 
[or pseudorcaio 2, 4, and 16 levels 
огв) standard: 64 


| ес... S 
л second for a 320 х 200 х 4 level 
image | | 
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Input Channels: Four 
video plus external 
trigger 
1/0 Slots: 1 IBM PC or 
PC/XT compatible 
Get started with the 
CHORUS family of 
products 
We оНег a selection of 

cameras, accesso 

kits, and compatible 
graphic adaptors. For 
our price/catalog and 
further details, write, 


or call 1-800 OCHORUS 
or 1-(603) 424-2900 


* The B8 W pictures are taker wit) a Эбтет 
xem t 
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Wu 0400 400 x 36 loved ліп ій E GO 
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“Trademark е CHORUS DATA SYSTEMS' tamily of video capture products. 


CHORUS 


Chorus Data Systems, inc., 6 Continental Blvd., Р.О. Box 370, Merrimack, New Hampshire 03054 
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Beane ТЫР WEET NU у mecum 


INEXPENSIVE 
SOUND SAMPLING 
HAS ARRIVED 


Now you can digitally record and play back ANY sound with an Apple I. 
The DX-1 sound sampling system from Decillonix 5 a versatile 
hardware/software Apple add-on making sound sampling affordable. 


Plays effectively ANY sound musically over at least five octaves 
Samples sounds from extemal sources 

Tuning and scale control provided 

Select pre-set sound sequences or program your own sequences 

Play DX-1 "live" іп two basic modes 

Select drum rhythms — drum and cymbal sounds included 
On-board high fidelity pre-amp lets you interface to any signal source 
Excellent for musical and sound effects applications 

Includes direct interface to Syntaun and Passport keyboards 


DX-1 System Price: $349.00 
Requires a 48K Apple 1+, //e, ///, or Franklin, and one drive. 


Decillionix 
Sunnyvale, California 94086 


Apple і а ітміста of Apple Computer Inc 
бума mn a Dademark of Syntaun Com. 


Р.О. Box 70985, (408) 732-7758 


Papon i & trademark of Passport Designs inc. 


E 


IBS iu 


“ОЕМ Basic System - accessere 
*2-Drive PC-2000 System — 58% nét ut нче т-а A 


“10 Mega Byte X200 Sytem фун SU (Desier mt Guamity 2 Price) 
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EVENT QUEUE 


Shows, РОВ 655. Jacksonville. 
FL 32201, (904) 356-1044. 
October 12-14 


€ LONE STAR COMPUTING 
The Second Annua! Heart of 
Texas Computer Show. Conven- 
tion Center. San Antonio. TX. 
Exhibits of computers. games. 


| robots. and other high-tech 


products, Contact Heart of Texas 
Computer Show, POB 12094. 
San Antonio. TX 78212. (512) 
681-2248. October 12-14 


© COMPUTERS IN LABORA- 
TORY-Laboratory Computer In- 
terfacing, McGill University. 
Montreal, Quebec. Canada. Two 
short courses, "Computers in 
the Laboratory" and "Lab- 
oratory Computer Interfacing.’ 
are offered. Contact Dr. Eric 
Salin. Department of Chemistry. 
McGill University. Montreal. 
Quebec H3A 2K6, Canada (514) 
392-5784 Оаобет 13-14 


® TENTH VIDEO SHOW 
VIDCOM, Cannes, France. The 
tenth anniversary of this 
meeting of video-communica- 
tions professionals. Contact 
Commissariat Général, 179, 
Avenue Victor-Hugo. 75116 
Paris. France: tel: (33) (1) 
505.14.03: Telex: 630.547 
MIDORG. October 13-17 


© UNIX INSIDE AND OUT 
UNIX Operating System Exposi- 
ton and Conference. Sheraton 
Centre Hotel and Marlna Expo- 
sition Complex. New York City. 
Seminars, social functions, and 
350 exhibition booths. Contact 
National Expositions Co. Inc. 14 
West 40th St, New York, NY 
10018. (212) 391-9111. 

October 16-18 


9 WEST COAST EXPO, CON- 
FERENCE-The West Coast Elec- 
tronic Office Expo and Сог- 
ference, EOE '84. Convention 
Center, San [ое СА More than 
200 exhibits. Contact Cartlidge 
& Associates Inc.. Suite 205, 
4030 Moorpark Ave, San Jose, 
СА 95117, |408) 554-6644. Ot- 
tober 16-18 


Ө OFFICE COMPUTERS 

The Sixth Annual Calgary Com- 
puter and Office Automation 
Show, Roundup Centre, Calgary. 
Alberta, Canada. Contact Indus- 
trial Trade Shows. 20 Butterick 
Rd.. Toronto. Ontario M8W 328, 
Canada, (|416) 252-7791. 

October 17-18 


© COMPUTERS. COMMAND 
CONTROL-The Second Annual 
Symposium and Exhibition of 
AFCEA, Inn at Executive Park. 
Kansas Ciry. MO. The theme for 
this year's symposium 15 “The 
Role of Knowledge-Based 
Systems ín Command and Con- 
trol" Panel discussions, paper 
presentations, and exhibits. Con- 
tact Armed Forces Communica- 
tions and Electronics Associa- 
tlon, POB 456, Leavenworth. KS 
66048, (913) 651-7800 

October 17-19 


Ө ASIS MEETING 

The Forty-Seventh Annual 
Meeting of American Society 
for Information Science. Franklin 
Plaza, Philadelphia. PA. This 
year's theme is '1984—Chal- 
lenges to an Information Soci- 
ety" Contact 1984 ASIS Conven- 
tion, The Automated Office. 
3401 Market St. Philadelphia. 
PA 19104. October 21-26 


© HOOSIER COMPUTERFEST 
Indy/Con '84, Indiana Conven- 
tion Center and Hoosier Dome, 
Indianapolis The largest micro 
compulerfelectronics exhibition 
and conference іп the state. 
Contact IndyCon. 5160 East 
65th St.. indianapolis, IN 46220. 
(317) 842-3024. October 23-24 


€ COMPUTERS IN ARTS 
Symposium on Small Computers 
in the Arts, University Hilton 
Hotel, Philadelphia, PA. Intro- 
ductory and advanced courses 
in computer animation. music. 
graphics. interfaces, and legal 
issues complemented by talks. 
exhibits, research presentations, 
a computer art gallery. and film 
Shows. Contact Symposium 
POB 1954, Philadelphia, PA 
19105. October 25-28 


@ PC FAIRE 

The Second Annual PC Faire. 
San Francisco, CA. Exhibits. 
speakers. seminars. and 
workshops. Contact Computer 
Faire [nc.. 570 Price Ave, Red- 
wood City, СА 94063. 1415) 
264-4294. October 26-28 


® PROGRAM FOR 
PROFESSIONALS—Wescon/84 
and Mini/Micro West-84. 
Anaheim. CA. Topics Include ar- 
tificial intelligence. computer 
peripherals graphics. speech 
recognition/synthesis. and 
telecommunications. Contact 
Electronic Conventions Manage- 
(continued) 


MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 


The fast, easy and low cost way to 
meet the challenges of today's 
electronic innovations. À unique 
learning series that's as innovative as 
the circuitry it explains, as 
fascinating as the experiments you 
build and explore. 


From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Senes 
puts you into the electronic picture 
one easy step at a time. Twelve 
unique Солсері Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelectron- 
ics, transistors, integrated circuits, 
logic circuits, and more. 

Each Concept Module goes 
right to the heart of the matter. 

You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience...a non-traditional 
approach to the most modern of 
subject matter. 


Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette, Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 


ta life. 


experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 
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Perform 
Experiments 
in Contemporary Electronics 
Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience 
... dynamic, hands-on 
demonstrations of 
theory in practice... 
will help you rnaster 
principles that apply all 
the way up to tomorrow’s | 
latest VLSI (Very Large 
Scale Integrated) circuitry. ~ 
[n your very first module, you'll 


use integrated circuits to build a digital 


oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 


For Anvone Interested in Electronics 


The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest. ..if you're a teacher who 


= 
WT 


|. 
Жш 


an update in con- 
temporary circuits. ..a 
manager or supervisor in an electronics 
plant. ..a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work, It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 
most convenient, 
probably least 
. expensive way to 
fn do it. And the 
v. 
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“ЖА only one that gives 
2" ў уои hands-on 
—€ ^ experience. 
15-Day No-Risk Trial 
To order your first module with- 
ош risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 


'eagm McGraw-Hill 
Continuing Education Center 


іі 3939 Wisconsin Ave. 
Hill | Washington, D.C. 20016 
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The Little Board"... $199" 


The world’s simplest and least expensive CP/M computer 


e 22 т 


* алына ZIGA CPU, ФАК RAM, ТОВА CIC, 272€ бәсі ROM 
e шаі сна Kappy соо |1 -A Debes, ілдік крек | omnii, 1-9 eben, 45,750 шесі. 
a Омбу 3.73 2 7.73 inches, пыла direciy ою 81/8" борру drive 
= € КЕЖҰЗС Sariai Ports (735-0800 bau А 71-38, ДӘФ кы), 1 Comey Frimimr Part 
e Power Макун: РОС па TSA; HINO ot ASA/On-boand - 19V cometa 
*CP/MESSDOR о IGET © Enhanced лАҒАО IOS 
_ CP EC Utere тсе 
2 парі еее іс more Van t choses other kenst (gue, Pabevéden, ШЫ CP/MBR....) 
5 гим (зіп lor mort then à dozen other compute 
ә hasti copy / verity ай im ome 
2 Gem-becod eC cet c 
e $CH OFTON е NOS and ОУ Source Coda шайын 
т Сориа шрны Comet естер © Ойы тесен УЧЕНИИ 
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(рула у о Red token’ of Cogent Өкше: 
COMPUTERS NCORPORATEO 
«57 East Evelyn Awe. « Mountain View, СА 94041 » (415)96%-0430. TELEX 4940302 


HANDY HOME COMPUTER 
FOOTBALL SYSTEM 


USER FRIENDLY - MENU DRIVEN 
DESIGNED BY COMPUTER PROFESSIONALS 


Evaluate teams at all levels, PEE WEE to МЕ! Define the teams. 
their ratings and schedules Weekly enter the scores and statistics 
with no redundancy Individual items can be corrected 

The main menu follows: 

1. UPDATE TEAMS (Define names. ratings. Y-T-D Stats) 
2. CREATE/UPDATE SCHEDULES 

9. STATS ENTRY (Enter newspaper results) 

4. POST RESULTS (Update team with results) 

5. FORECAST GAMES (Prodict game scores) 

6. RPT WRITER (Define and pnnt/display reports) 

To save the initial eniry of the teams. ratings statistics. and 
especially their schedules. alsa purchase the current data files. 


Follow College and NFL football with no data entry. purchase the 
Evaluation Subscnphonis! These Monday mailings include predic- 
tions and updated statistica The latest edition is included with each 
system іо provide uptodate leam data. 


For the TRS-80 1/1l/1V/100. APPLE ПА. ІВМ РС, KAYPRO И, and 
Commodore 64. BASIC listings also available to program other 
computers. Specify computer. tape or disk. 

$39 95 far the BASIC system $61 95 with College data $57 95 
with NFL data. $78.95 with both. Add S3 S&H Evaluation Subscrip- 
tion: College or NFL is $29.95, both lor $39 95 

VISA or MASTERCARD welcome 


HANDY AND ASSOCIATES 


15775 М Hillcrest, Suite 508, Dept. 307 
DALLAS. TX 75248/214-492-3670 
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EVENT QUEUE 


ment, 8110 Airport Bivd., Los 
Angeles. CA 90045. (213) 
112-2965. 

October 30-November 2 


€ COMPUTER SHOW IN 
EDMONTON-The Second An- 
nual Edmonton Computer and 
Office Automation Show. Con 
vention Centre, Edmonton, 
Alberta, Canada. Contact in- 
dustrial Trade Shows, 20 But- 
terick Rd., Toronto, Ontario 
MaW 328. Canada, (416) 
252-7791. 

October 31-November 2 


November 1984 


@ EDUCATIONAL CON- 
FERENCE--The Fourth Annual 
Educational Computing Con- 
ference. Plymouth State Col 
lege. Plymouth, NH. Six 1 
simultaneous sessions will ex- 
plore the conference themes 
"Practical Applications in the 
Classroom" and "Computer 
Literacy for Students and 
Teachers." Contact Ms Peggie 
Riley. Department of Computer 
Science, Plymouth State Col- 
lege. Plymouth, NH 03264, 
(603) 536-1550, ext. 533. 
November 3 


9 MEDICAL COMPUTING 

The Eighth Annual Symposium 
on Computer Applications in 
Medical Care, SCAMC, 
Washington Hilton Hotei. 
Washington. DC. A varied pro- 
gram covering new, controver- 
sial. and state-of-the-art topics 
on computers and health care. 
Contact Gail Mutnik, SCAMC 
Symposium Coordinator, Office 
of Continuing Medical Educa- 
tion. George Washington 
University Medical Center, 2300 
K St. NW. Washington. DC 
20037, (202) 676-8928. 
November 4-7 


€ ERGONOMICS CONFERENCE 
The First International Sym- 
posium of Ergonomics, ге 
dustrial Design. and Manufactur- 
ing. Ergodesign "84. Conference 
and Exhibition Centre, Mon- 
treux. Switzerland. А noncom- 
mercial exhibit of equipment 
that meets ergonomic needs. 
Contact Ergodesign '84, Con- 
ference and Exhibition Centre. 
POB 97, CH-1820. Montreux. 
Switzerland tei: (021) 630440; 
Telex: 453 222. 

November 6-9 


€ WESTERN EDUCATORS 
MEET-The Eighth Annual 
Western Educational Computing 
Conference, Vacation Village, 
San Diego. CA. Refereed papers 
on computer science, human- 
ities and the fine arts, CAI. ad- 
ministration, and research sup- 
port. Contact Dr. Virginia S. 
Lashley, Glendale College 1500 
North Verdugo Rd., Glendale, 
CA 91208. November 15-16 


€ FORTH CONVENTION 

The Sixth Annual FORTH Con- 
vention and Banquet. Hyatt Palo 
Alto, Palo Alto, CA. Contact 
FORTH Interest Group. POB 
1105, San Carlos, СА 94070, 
(415) 962-8653. November 16-17 


9 FARM COMPUTER CON- 
FERENCE-The 1984 Purdue On- 
Farm Computer Use Conference 
and Trade Show. Purdue Univer- 
sity, West Lafayette. IN. 
Workshops will complement ex- 
hibits and conference sessions. 
Contact Continuing Education 
Business Office, Stewart Center. 
Room 110. Purdue University. 
West Lafayette. IN 47907. 
November 18-20 


€ CANADIAN ATLANTIC SHOW 
Moncton Computer Exhibition 
'84. Moncton. New Brunswick. 
Canada. Home computers, 
video games, and office 
automation equipment will be 
displayed. Contact Anne 
LeBlanc, Commerce Building. 
University of Moncton, Monc- 
ton. New Brunswick ELA 3&9, 
Canada, (506) 858-4555. 
November 23-25 


© SIMULATION CONFERENCE 
Winter Simulation Conference, 
Sheraton Dallas Hotel. Dallas. 
TX. Papers. tutorials, sessions, 
and panel discussions will com- 
plement commercial exhibits. 
Contact Udo Pooch, Department 
of Computer Science, College of 
Engineering. Texas ASM Univer- 
sity. College Station. TX 77843, 
(409) 845-5498. November 28-30 


® KIDS SHOW 

Bits & Bytes. Disneyland Con- 
vention Center, Anahelm, СА. 
This conference and exposition 
attempts to show educators. 
parents, and children how to 
use computers in the home and 
classroom. Contact information 
Processing Group. Suite 113-150, 
350 South Lake Ave, Pasadena, 
CA 91101, (818) 792-5111. 
November 30-December 2 m 


In 1947, 71 years after Alexander Graham Bell uttered 
the words “Watson, come here, I want you...,;’ Bell Laboratories 
invented the transistor. ..and ushered in the Computer Age. 


WATSON, WATCH US NOW! 
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АТЕТ INTRODUCES TH 


For over 40 years, AT&T has beenin terminals, it operates at a low cost per 
the business of designing and manufactur- work station. That makes it perfect for 
ing computers. A offices where many people need 

In fact, we've created the largest , desk-top computers and there's a 
computer system in the world—our 4 need to accommodate growth. 


long-distance network—the one For larger family gatherings, 
which enables you to make all the AT&T 3B5 minicomputers 
those long-distance calls to make great hosts, because they can 


your branch offices. А. accommodate up to 60 users. 

Today, we're proud to intro- What's especially attractive about 
duce a whole new line of flexible, | our family is that it will grow with you. 
"€. reliable computers for business No matter what size your company, it 

..AT&T Computers. allows you the Еі to pick — 

products to meet your needs 

M iw m FAMILY today. Without the 

eet the 22 Ж ce ^M х 
The 3B2, 3B5 andthe AT&T p=” з h Ir 
Personal Computer make up the „4 C ne *“ 
new AT&T family of flexible 
business computers. 

Тһе AT&T ЗВ2 1ѕ one of. ae 
the most advanced super тісго"Є = 
computers you can buy today. 
This 32-bit UNIX* System V- 
based super micro packs 
all the power of a much 
larger system in a size 
small enough to sit on your 
desk top. Because it's a multi-user, 
multi-tasking computer that ” Мыш. _ , 
can accommodate up to 18 БЕ CAT I а, аа 
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E NEW COMPUTERS. 


Апа the family's open architecture means Апай combines high performance with 
that our computers will be good company — excellent graphics capabilities and а high- 
for your current hardware and resolution screen. 
software, thus protecting your Moreover, costly options on 
investment. some other PC's are standard. 
No matter which AT&T Com- features on the AT&T Personal 
puter you buy, consider yourself Computer—features such as 
part of the family. color graphics; serial and paral- 
lel ports; clock/calendar dis- 


ALL THIS AND A РС TOO play; monitor pan and tilt, plus 

AT&T would also like you to , | multiple expansion slots to 
meet the new AT&T Personal , add extra printers, memory 
Computer. This exciting new " and other plug-in options. АШ 
member of our computer this is bound to make it your 
аа e — the ‘a personal favorite. 

exible and compatible 

personal жеме эн on n | YES, WE DO WINDOWS 
the market today. M If you have several stacks 

What makes the AT&T Personal of work that you'd like to spread 
Computer special is its ability to run most out and work on, AT&T has the perfect 
popular business way out. It's called windowing. It allows 
software, includ- you to divide your computer screen into 
ing most available four miniscreens. It enables you to print 
MS-DOS** from one window, edit in another, draw a 
applications. It graph in a third and sort addresses in the 
operates as a fourth. With AT&T's windowing, you'll be 
stand-alone unit able to see to everything at once. 
oras anintelligent When it comes to compatibility, the 
work station in new AT&T Computers hit it off with each 


an integrated . A Other...and most everyone else. 
computer network. To begin with, our unique PC Interface 
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Features 


THE FLOPPY DISK: 
FOCUSING ON AN UNSUNG COMPONENT 
by Glenn Натмм................ .. 141 


COMPARING FLOPPY Disks 
by Robert Еойімі................. .. 142 


THE THEORY OF Ілек-Ерпов 
CORRECTION 


by Lester E. ТАютмри.....ү.......... 147 


Вю PROJECTS ON SMALL MACHINES 
by William Е Appelbe and Alex Pournelle . 150 


THEY MULTIPLY LIKE ZUCCHINI in a lush New England vegetable garden. 
Every time you acquire a new application, you use one or two of them for 
backup and others for data. You smoke or drink around them, use a ballpoint 
pen to write on them, or leave them lying around without their jackets at your 
peril. They clutter up your work area and are a nightmare to catalog and store. 
But those of us who grew up on micros that stored data on cassette tapes 
could not now live, for all their bother, without floppy disks. 

The funny name—floppy disk—was coined to differentiate the flexible Mylar 
plastic disks from the rigid metal platters used in fixed-disk systems. The 
54-inch disks have become ubiquitous to the point that 34-inch microfloppy 
disks, unquestionably a better idea, have been slow to catch on. 

This month, BYTE offers an unusual look at floppy disks. With rare electron 
microscope photographs, you'll see a floppy disk as never before and discover 
that smooth is a relative term. To complement these photographs, Robert 
Rodina examines a variety of name-brand disks in search of a clear victor in 
quality. And Thomas Sterling examines a new technique for detecting and 
correcting disk read/write errors. Lester Thompson finishes up with an explora- 
tion of the evolution of floppy-disk formats, those electronic road maps used 
by the disk operating system to place and locate information on the disk. 

Disk technology, tried and true, yields to the new software genre known 
as outline processors in a Product Preview; West Coast Bureau Chief Ezra 
Shapiro examines KAMAS, the Knowledge And Mind Amplification System. 
A program for Z80-based computers, KAMAS is both a tree-structured, menu- 
driven outline processor and a programming language. Complicated, idiosyn- 
cratic, and difficult to learn, this threaded-code system is nevertheless a flex- 
ible and powerful addition to the long-neglected Z80 software library. 

Steve Ciarcia descends into the Circuit Cellar to build a power monitor that 
you can use to measure the electricity consumed by your household appli- 
ances or scientific/industrial equipment. The power monitor accepts the attach- 
ment of up to five appliances. Then the monitor feeds a pulse for each kilowatt- 
second passing through it into your personal computer. A BASIC program 
stores this information and calculates energy use and cost. 

There are several interesting ways to discern patterns in large information 
groups, including factor analysis and multiple regression. Rob Spencer explores 
an equally useful technique called cluster analysis and offers a simple BASIC 
program to recognize patterns in varying groups of data. 

For the microcomputerist thinking about tackling a major programming proj- 
ect, we offer a detailed examination of the components and life cycle of a 
large software project. William Appelbe and Alex Pournelle outline the steps 
in the process from requirements analysis, specification, and design to coding, 
testing. and maintenance. 

Steve Hendrix concludes his two-part examination of the 65816 micro- 
processor with a look at the hardware. The similarity of this new device to 
the 6502 will ensure that many new upgrades will be forthcoming shortly. 
Maybe the 65816 will extend the lifetime of the 6502, adding luster to an 
already spectacular career. 

—С. Michael Vose, Senior Technical Editor, Features 
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Increase Word Processing 

Productivity Dramatically 

With Key Tronics DVORAK 
iss Keyboard. 


tronic кв51500 


га емай Series 


Today's "standard" keyboard layout The result? A 35 to 50 word-a- 


was designed to slow typists down, minute increase, producing an 
Popular Professional Series Models — so they wouldn't jam the mechan- 80% improvement in productivity! 
KB 5150, KB 5151, KB 5150jr and ical keys. Because of DVORAK, the same 
KB 5151jr are now available in the The DVORAK keyboard layout company also attributed $150,000 
efficient DVORAK Keyboard was designed for speed and com- in annual payroll savings. 
format. — fort. Awkward DVORAK keyboards from Key 
strokes and fin- Tronic, the world's largest inde- 
ger motion are pendent computer keyboard manu- 
cut by over 9096. facturer. Engineered with built-in 
For example, dependability and made with micro- 
an eight person processor electronics, solid-state 
word processing capacitive switches and glare- 
staff recently resistant sculptured keytops. 
ter DVORAK. It's simply a faster 
Keyboard way to type words. 
layout. Ask your computer dealer for a 


demonstration, or for more informa- 
tion, call us toll-free, 1-800-262-6006. 
(7:00 a.m. to 3:00 p.m. Pacific Time) 


ley troni 


THE RESPONSIVE KEYBOARD COMPANY 


~ E he ИИ 
37 . Spokane, Washington 99214 - USA - 1-800-262-6006 (7am-3pm Pacific Time) In Washington State Call 509-928-8000 
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CLIARCIAS CIRCUIT CELLAR 


BUILD THE AC 
POWER MONITOR 


BY STEVE CIARCIA 


Your computer can measure 
electrical power consumption 


| recently saw a commercial 
on television for the local 
power utility. | dont re- 
member the exact details, 
but it compared the cost of 
certain commodities in the 
early 1900s with today's 
cost. Almost without exception, costs have in- 
creased. The only continuing bargain men- 
tioned was electric power. A kilowatt-hour of 
electricity is still about a dime after 70 years 
of inflation. Unfortunately, this is little consola- 
tion when all these cheap kilowatt-hours add 
up to a $300 monthly electric bill. 

While discussing utility costs with a friend. 
she mentioned that her electric bill averaged 
$56 a month. We each have electric stoves and 
oil hot-water heating. 1 assumed that her extra 
use of the stove, dishwasher, and washing 
machine, for a family of four, would more than 
offset all my gadgets in a house with only two 
occupants. Thus, my average bill should be 
about the same. 

Was 1 wrong! 1 looked at my electric bills and 
determined that my power usage during the 
same period averaged $175 a month. Was the 
difference in our life-styles so significant. or 
could there be some hidden power-consum- 
ing devices that 1 didn't normally consider? 
It was time for a little analysis of the situation. 

Lighting is the most obvious power usage 
in the home, and this was my first considera- 
tion. Unlike most homes, І always have a few 
lights on 24 hours a day. | hate searching in 


the dark for light switches, so J leave lights on 
in strategic locations. Together, they amount 
to perhaps 200 watts (W). 

My office lighting is also a consideration. 
Generally speaking. if I'm in the house. I'm 
either asleep or working in the Circuit Cellar. 
Most of my power consumption occurs there: 
12 ceiling lights (@ 75 W). six fluorescent 
tubes (@ 40 W). two table lamps ( 150 W). 
and one floor lamp (five @ 40 W). That's 1640 
W of lights. But that's only part of the story. 
With my computer equipment, copier, and 
monitors. 1 must be using 3000 to 5000 W. 

The first reaction might be to pull the plugs. 
Fortunately, most of my real power consump- 
tion is not constant duty cycle. Logic suggests 
that the copier, for instance, will consume less 
power in standby mode between copies than 
when the heaters and drying fans are on as 
it makes copies. Similarly, while І have an oil- 
heating system like my friend's, mine has four 
zones instead of one, and they do not neces- 
sarily operate at the same time. 

Given the intermittent but heavy power de- 
mand of the heating system; the outside 
floodlights: the copier: and about 10 other 

(continued) 


Steve Ciarcia (pronounced "see-ARE-see-af ") is an elec- 
tronics engineer and computer consultant with experi- 
ence in process control, digital design, nuclear instru- 
mentation, and product development. He is the author 
of several books about electronics. You can write to him 
at POB 582, Glastonbury. CT 06033. 
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pumps, heaters, and motors around the 
house, it is no wonder that my electric 
bill is higher than hers. Unfortunately. 
there is no easy way to determine 
power consumption of specific electrical 
appliances, especially those that exhibit 
dynamic load changes. 


120v AC 


Hundreds of articles have been writ- 
ten using the words energy manage- 
ment and conservation. but rarely do 
they go into the actual measurement of 
the kilowatt-hours used by an appliance. 
Perhaps power monitoring is such a 
trivial subject that no one pays much at- 
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Figure |: A schematic diagram of the Circuit Cellar AC power monitor. 


tention to it. In those cases where such 
information is required, the expensive 
data-acquisition equipment required is 
considered a necessary evil. 

Have you ever asked yourself, 71 
wonder how much this costs to run?” 
This can be in reference to an air con- 
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ditioner, the pumps on the solar-heating 
system you are designing, or even your 
computer system. Have you heard that 
running a large air conditioner for a 
short period of time is supposed to be 
more efficient than a small one for a 
long time and wanted to prove it? 
[ decided to find a solution. 


How Is PowER MONITORED? 


Power is measured in watts. Disregard- 
ing power factors and dealing in general 
terms, watts equal voltage times current 
in most situations. If you have an elec- 
tric heater that lists its power rating at 
1320 W. it would draw 11 amperes (А) 
of current at 120 volts (V) AC. (If the 
voltage were lowered to 110 V AC, the 
same resistive element would consume 
only 1109 W. This is why power com- 
panies reduce voltage during periods of 
heavy usage.) Similarly. at 120 V АС, a 
100W bulb corresponds to a current of 
Q.8333 А. 

The power company bills you for 
power usage based on the amount о! 
power (kilowatts or kW) that you use 
over a given period of time (hours). Col- 
lectively. the expression is kilowatt-hour 
(kWhr), which means 1000 W of power 
used for one hour. In the case of a 
lOO-W light bulb on for one hour, this 
would be 0.1 kWhr. if the light were on 
for a half hour. it would be 0.05 kWhr. 

The power company charges by the 
kilowatt-hour. А typical cost is about 10 
cents per kWhr (in central Connecticut. 
the cost is 5.08902). The 100W bulb on 
for one hour would therefore cost about 
a cent. More power hungry devices 
such as the heater would take 13.2 cents 
an hour to run. 

Unfortunately. it's difficult to calculate 
the true operating costs when you fac- 
tor duty cycle into the calculation. Once 
the heater is up to temperature, a ther- 
mostat causes it to cycle on and off to 
maintain the room at a constant tem- 
perature. Since this is less than a 100 
percent duty cycle, it costs less than 
13.2 cents per hour to run. But how 
much less? 

One way to measure it is to sit chere 
and hit a stopwatch or in some way 
automatically record every time the 
heater goes on and off and total these 
periods into a kilowatt-hour value. This 
is much the same way that the kilo- 
watt-hour meter on the side of your 
house works. Basically it is nothing 
more than a motor whose speed is pro- 
portional to the power passing through 
it. Its shaft is connected to a series of 
gears and dial indicators that register 
how many revolutions the motor has 
made. It turns very slowly when only a 


few lights are on and very quickly when 
heavy-current items such as electric 
stoves are turned on. [n my case, | think 
it's been turning pretty fast. 

The one advantage of the mechanical 
kilowatt-hour meter is that it is a true in- 
tegrating Indicator. Assuming that the 
voltage remains constant. if the current 
to a load doubles (such as a second ele- 
ment in the heater turning on concur- 
rently with the first), the meter turns 
twice as fast. To equal this using our 
stopwatch and clipboard, we would 
have to record current value as well as 
time, 

Most commercial electronic kilowatt- 
hour monitors measure time, voltage. 
and current. Many also employ a com- 
puting capability to derive the results. 
Conceivably, we could strive to dupli- 
cate these devices. Since most of the 
people reading BYTE already have a 
computer that could record time and 
perform the calculations, we only need 
to measure voltage and current. [t must 
be remembered that voltage and cur- 
rent are analog parameters that must be 
converted to digital values if a computer 
is involved. Typically, acquiring this data 
involves using a 10- to 12-bit analog-to- 
digital (A/D) converter. It must have 
enough dynamic range to read the high 
voltages across the load as well as the 
millivolt shunt indications in series with 
the load. 

The expense associated with such an 
interface has generally limited discus- 
sion of power-consumption monitors. 
For me to produce a project that is both 
cost-effective and universally applicable, 
І have to consider alternative means of 
measuring time. current, and voltage to 
compute energy use. 


COMPUTING POWER 
CONSUMPTION 

The first consideration is voltage. 
Nominally 120 V AC. the AC power-line 
voltage averages between 115 and 
125 V AC In most places. If 1 arbitrarily 
assume that the voltage is a constant 
120 V АС, I would have a worst-case 
error of only 14 percent should it vary 
within those limits. 

With that as a prerequisite, determin- 
ing the power consumed is merely a 
matter of integrating the load current 
over a given period of time and caicu- 
lating watts versus time. Such refined 
data, however more easily obtained, is 
no less easily conveyed to a computer 
than the original data varlables them- 
selves, Communicating 0.0830 kWhr to 
the computer through a serial or paral- 
lel interface can be just as involved as 
building an A/D converter. 


The Circuit Cellar 
power monitor fits 

in a power strip and 
has a single-bit 
optoisolated output that 
can be attached to 
your computer. 


The alternative is to make time one of 
the variables in the calculation. Rather 
than measuring the power consumed 
between fixed starting and ending 
points and totaling and reducing the 
data to a value such as 0.765 kWhr. I'll 
describe the amount of power used in 
smaller, more easily defined increments. 

For example. 1 kWhr is the same as 
60 kilowatt-minutes (kWmin) or 3600 
kilowatt-seconds (KWsec). А 100W bulb 
on for 6 minutes consumes 0.01 kWhr, 
0.6 kWmin. or 36 Кес. depending on 
how you want to record it. The 0.765- 
kWhr value mentioned earlier is the 
same as 2754 kWsec. 

To input the number 0.765 into the 
computer requires many parallel lines 
or a serial interface. Communicating 
2754 kWsec, however, requires only one 
wire (plus ground) between the power 
monitor and the computer if these 
smaller increments are communicated 
in real time. We can let the computer 
count the total kilowatt-seconds and do 
the calculations. 

The cost-effective solution is to design 
a power monitor that generates a pulse 
every time the load uses 1 kWsec. Dur- 
ing the 6 minutes a 1009W bulb is on. 
pulses will be occurring at a rate of one 
every 10 seconds (a total of 36 pulses). 
Total power cost is then computed by 
dividing the number of accumulated 
pulses by 3600 to get kilowatt-hours 
and then multiplying the result by the 
cost per kilowatt-hour in your area. 


THE AC PowER MONITOR 


The Circuit Cellar power monitor is de- 
signed to perform as I've described. It 
fits inside a power strip and has a single- 
bit optoisolated output that can be at- 
tached to any available input bit on your 
computer. A convenient choice is a bit 
on the parallel printer port. Output from 
the power monitor is a [00-millisecond 
(ms) pulse every kilowatt-second con- 
sumed by the load. For а 250W load, 
the pulse rate is once every 4 seconds. 
At 1000 W, pulses occur once every sec- 

(continued) 
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Figure 2: Calibrating the paper clip. 
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Figure 3: The connection between the computer and the power monitor. (a) shows 
the usual connecting circuit: (Б) shows the circuit needed to connect the monitor to an 
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ond. As the load changes (motors and 
heaters cycling on and off), the pulse 
rate increases or decreases propor- 
tionally. 

The monitoring range of the power 
monitor is 30 to 1800 W in the proto- 
type configuration described. The max- 
imum power that can be monitored is 
limited by the 15-A circuit breaker on 
the power strip rather than by the cir- 
cuit design. In my opinion. the circuit as 
shown should be equally accurate to 
loads of 3000 W or more. I've included 
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host-computer software that totals and 
displays the data generated by the 
power monitor. 

Please remember that part of the Circuit 
Cellar power monitor attaches directly to the 
power line, which means a shock hazard exists. 
Only experienced individuals should attempt to 
build this device. Use extreme care while testing 
the circuit on line. If any connection is made to 
a computer, it should be made only through the 
optoisolated output provided. Do not connect 
the power monitors +5-+ supply to the 4.7k- 
ohm pull-up resistor on the monitor's output to 


the computer! 

The circuitry of the power monitor 
(see figure 1) is relatively straight- 
forward. It is basically an AC measuring 
device with the addition of integrating 
and pulse-generating sections. 

While not generally of major concern. 
the power supply for the power monitor 
should be carefully considered. The 
power monitor requires both a positive 
and negative 5-V supply to accom- 
modate the bipolar levels in the circuit. 
While the circuit itself takes only 4 
milliamperes (another 20 when the 
LEDs light-emitting diodes} fire for 100 
ms) to run. the voltages must be 
regulated. 

The power-supply circuit | have illus- 
trated uses a single 12.6V AC trans- 
former winding to produce a regulated 
+5 V. An ICL7660 provides the -5 V. 
While other inverter circuits abound. if 
you don't have an ICL7660, dont sub- 
stitute an alternate inverter circuit 
because it may not have sufficient 
regulation. Instead. substitute a 24-V AC 
transformer and construct a dual-polar- 
ity supply incorporating two regulators 
such as the 7805 and 7905. The ap- 
proach І took, using a small transformer 
from Radio Shack (catalog 4273-1385) 
and a DC-to-DC converter, was chosen 
merely to fit into the power-strip 
enclosure. Since many of you might 
want to build it the same way, that is the 
way I've documented. 


MEASURING CURRENT 


The most critical aspect of the monitor 
is the current-measuring section: Rs and 
ICla. A precisely calibrated current- 
sensing resistor (also called a current- 
measuring shunt resistor), Rs, is placed 
in series between the voltage source 
and the load. As current flows through 
the wires, a voltage is produced across 
Rs proportional to the current flowing 
through it. according to the relation 
ЕгіхЕ, that is. voltage equals current 
times resistance. 

The shunt resistance. in this case 0.01 
ohm, is low to reduce internal power 
dissipation, which would change the 
temperature and cause errors. A current 
through Rs of 1 A produces 10 millivolts 
(mV), while a 10-А current produces 
0.1 V. 

Before you say that you dont have a 
0.01-оһт shunt lying around or a meter 
that can measure 0.01 ohm, let's derive 
the proper resistance using more easi- 
ly measured values such as voltage and 
current. 

The shunt resistor is most convenient- 
ly incorporated as a piece of connect- 
ing wire in the path between source and 


Part of the power 
monitor attaches directly 
to the power line, which 
means a shock hazard 
exists. Only experienced 
individuals should attempt 
to build it and extreme 
care should be used. 


load. Since it has to carry 10 to 15 A. 
it must be fairly thick wire. The #12 cop- 
per wire, which is used to connect the 
receptacles and the wall outlet. has too 
little resistance. It would take about a 
foot of copper wire to equal 0.01 ohm. 
An easily obtained high-resistance 
material is steel. and a convenient 
source in the proper form is a jumbo 
paper clip. (Would 1 lie to you?) About 
2 inches of a paper clip is 0.01 ohm. 

Proper use of the paper clip, however, 
requires calibration using the circuit 
shown in figure 2. First, a load resistor 
and the paper clip are connected in 
series to a regulated power supply. A 
piece of #22-gauge wire is soldered 
near one end of the paper clip. With an 
ammeter—preferably a DVM (digital 
voltmeter)—connected in series with 
these items, adjust the power-supply 
voltage to approximately | A. The ab- 
solute value is unimportant, but record 
the meter reading exactly (perhaps it 
was 1.104 А). 

Next, without changing the voltage 
setting. remove the meter and recon- 
nect the circuit so that the same current 
is flowing through the shunt. With the 
DVM set on the DC millivolt scale and 
one probe connected to the wire pre- 
viously soldered to the paper clip. move 
the other probe along the paper clip un- 
til you read a voltage corresponding to 
the current you recorded. times 0.01 
(about 10 mV). If that number were 
1.104 A, you would be looking for 11.04 
mM. At the point on the paper clip 
where you get the correct value, care- 
fully solder the second sensing wire, as 
shown in photo 1. Let it cool and re- 
check your calibration. You may have to 
move the wire a millimeter or two in 
either direction. 

When the sensing resistor is installed. 
the two sensing wires are connected to 
ICla. This op amp is configured as а 
times 10 gain, inverting. differential 
amplifier. With a 100W load plugged in- 
to the power monitor, the output of ICla 


should be 0.8333 x 001 x 10, or 
83.33 mV AC. 

Next. the AC output from [Cla is con- 
verted to DC. IClb and Іс аге con- 
figured as an AC-to-DC converter that, 
unlike diodes alone, will work in the 
millivolt range. The КІ adjustment 
potentiometer is used to set the output 
of the converter to a DC value equal to 
the AC RMS (root mean square) voltage 
input to the converter. If the input is 
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Figure 4: A flowchart of listing 1. 


0.973 V AC from ICla, the output of 
ІСІс is set at 0.973 V DC. 

The output of the DC converter is con- 
nected to an integrator. IC2. which con- 
verts current and time to kilowatt-sec- 
опа. IC2 is a TLO66-type low-power, 
high-impedance op amp. (Only this or 
a similarly rated op amp. such as an 
ICL7611, should be used if you want ac- 
curacy while measuring low-wattage 

(continued) 
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loads.) It is configured as an integrator 
whose output level is defined as 


Vo = — МЕ) 


where Vi is the voltage from IC] pin 8, 
T is time. Ri is R2 plus 18 kilohms, and 
С is essentially СІ. 

The integration cycle starts after dis- 
charge of the capacitor. Then, depend- 
ing upon the positive level applied to 
the integrator. it ramps toward negative 
saturation. A 1000W load provides ап 
input voltage that causes the integrator 
to reach —4 V in exactly | second. ICId. 
configured as a voltage comparator, 
senses when it reaches —4 V and trig- 
gers one-shot IC3 when it occurs. IC3's 
output. set for 3 ms, turns on transistor 


Photo 1: A 0.01-ойт sensing resistor is created from a jumbo paper clip. A load Ql. discharging the integrating capac- 
resistor combined with a regulated DC power source is used to calibrate the sensing itor СІ through a 47-ohm resistor. It also 
resistor. Two wires are attached at the 0.01-ohm resistance points. fires a second. longer one-shot (IC4) 


that signals the computer through an 
optoisolated connection that | kWsec 
has been consumed. At lower currents. 
the input to the integrator is less. and 
it takes longer for it to reach —4 V 
(а 100W load takes 10 seconds, for 
example). 

The integrator can also be used with 
intermittent loads such as a thermo- 
statically controlled heater or a level- 
activated pump. When a load is seen by 
the power monitor, the integrator starts 
to climb toward the trigger value. If the 
load is suddenly removed. the integra- 
tion voltage level remains constant for 
a relatively long period of time. If the 
load is resumed, the voltage leve! starts 
from the same point at which it left off. 
If the load is off for more than a few 
minutes, the charge gradually leaks off 
Cl, and some portion of a kilowatt-sec- 
ond is lost. The purpose of offset ad- 
justment R4 is to minimize this drift 
when no load is applied and to make 
sure that the drift is in a direction (away 
from —4 V) such that a false trigger will 
not occur. 

The connection to the computer is 
through an LED optoisolator. Every 
time a kilowatt-second is detected by 
ICid, ІС4 is fired for 100 ms. Two LEDs 
are connected to its output: the opto- 
isolator and one that serves as a visual 
indicator of power consumption. The 
collector and emitter leads of the op- 
toisolator. ІС5. are connected to the 
computer. The emitter is connected to 
eround while the collector is tied to 
+5 М (supplied from the computer) 
through a 4.7 k-ohm resistor. The output 
at the collector is then tied directly to 
any available TTL (transistor-transistor 
logic) input line (an alternative approach 
using an IBM Personal Computer (PC) 
= will be described later). 


Photo 2: А completed prototype power monitor. 


Photo 3: An internal view of the Radio Shack six-outlel power strip. Power enters 
through !he white cord and travels through the switch and a 15-A circuit breaker to 
the outlets. 
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CONSTRUCTION AND 
CALIBRATION 


Photo 2 shows the prototype power 
monitor that | built. The enclosure is a 
Radio Shack six-outlet power strip 
(catalog #61-2619А). It incorporates а 
15-A circuit breaker, pilot light. power 
switch, and six receptacles. 

Conversion to a power monitor is rel- 
atively straightforward. Following 
disassembly of the power strip. remove 
the black wire between the circuit 
breaker and the power switch: the wire 
is shown in photo 3. Replace it with the 
paper clip sensing resistor, as shown in 
photo 4. The paper clip should be in- 
sulated (heat-shrink tubing is good) to 
prevent short circuits. 

І glued the power transformer next to 
the circuit breaker. as shown in photo 
5, and installed the monitor LED next 
to the existing neon indicator. The rest 
of the circuit. shown in photo 6, was 
built on a 2- by 6-inch perforated board 
that slides into the rear cover. The en- 
tire unit snaps together to provide a 
convenient and safe prototype enclo- 
sure. 

You can test and calibrate your power 
monitor in two ways: with a simulated 
load and with an actual load. Which 
method you choose depends on how 
accurately you have constructed your 
0.01-ohm sensing resistor. If you are fair- 
ly confident that it is correct, simulated 
conditions will suffice. The alternative 
is to use some form of calibrated load 
that allows you to calibrate the entire 
power monitor, including the sensing 
resistor. Ultimately you will need 
83.3333 mV presented to the input of 
ІСіа. Under actual operating conditions. 
this requires а 1000W load. 

Simulating this load is much easier. It 
is accomplished by disconnecting the 
sensing resistor and replacing it with a 
larger-value resistor, such as 47 ohms. 
With an additional series resistor. the 
combination is attached to the output 
of a low-voltage transformer. I took the 
same 12.6 output transformer used іп 
the power supply and varied the input 
to it with a Variac autotransformer. 
Using a DVM set for AC millivolts. the 
autotransformer is adjusted to produce 
83.33 mV across the input sense points 
of ICla. 

Next, with the meter set for DC volts 
connected to ІСІ pin 14 and ground. КІ 
is adjusted to get a reading of 0.8333 V 
DC. 

An oscilloscope is needed for the 
next phase. The point of observation is 
[C2 pin 6 while the trigger point is either 

(continued) 


Photo 4: The wire from the hot side of the breaker (black wire) to the switch is 
replaced with the paper clip sensing resistor. Notice how it is bent to fit the enclosure. 
It is insulated with Reat-shrink tubing. The sensing wires (#22 black-and-white) are 
connected to the power-monitor electronics. 


Photo 5: A 12.6V AC. 300-mA transformer is inserted and secured within the case 
next to the circuit. breaker. its output is also conneded to the power-monitor electronics. 


u 


i. 


Photo 6: A close-up of the power-monitor electronics. 
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ІСІ pin 7 or ІСЗ pin 10. The integrator 
output (IC2 pin 6) should either appear 
as a sawtooth waveform or be sitting 
somewhere between —4 and -5 V. 
Using a clip lead, momentarily short 
out Cl. The integrator output will return 
to 0 V and slowly ramp toward —5 V. If 
this occurs, adjust the setting of R3 un- 
til the integrator automatically resets 


and produces the sawtooth. Failure to 
achieve this activity suggests that O1 is 
installed backward, ICld is wired wrong. 
or one-shot [C3 is not firing (IC3 runs 
on + or —5 V while IC4 uses only +5 V 
and ground). 

Once you have the integrator func- 
tioning, the time constant must be set. 
Using the oscilloscope, adjust the set- 


wer Usage Display f SyS len 
For ase with the Circuit Cellar Power Monitor and the IDN P.C. 


system time is now :01:00:18 


if you have MOT set the system tine, go back and do it now. 


Inter the name of the device being monitored. 


? air conditioner 


Enter your cost of electricit r Kilowatt Hour, 
? e I 


shall 1 display іп: 


1-1 HOUR INTERVALS 
2 - 5 MINITE INTERVALS 


95 


Photo 7: Power-monitor software initialization. 


| | 
| 
| 
Display get for 
e hi 


lisa 


Cos this period 


Peak Period : 


Peak usage 
Peak cos 


Moni tori og А 
air conditioner 


period 


Ш 


Total Cost 


Fi Change Scale F2- 


Reset Values 


Photo 8: Monitoring software in operation, demonstrating the power consumed by 
an air conditioner over a predetermined interval. Time starts from left to right. In this 
example, each rectangle represents 5 minutes. The current time is indicated by the red 
block. and increasing consumption is registered in real time for the current period and 
for total elapsed time. After 15 minutes, 50.01 has been consumed. 
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tings of R2 and R3 so that the output 
at IC2 pin б goes from 0 to -4V in 
exactly a second each time it's reset. 

Finally, with the DVM on the integrator 
output, switch off the load or simulated 
input source and note the reading. It 
should be stationary and drop only a 
millivolt or so a second. Adjust R4, if 
necessary, to achieve this. If it continues 
to drift after adjustment, even if only a 
small amount. set R4 so that the drift 
is in a positive direction away from 
-4 V. 

Turn the load back on. If everything 
is operating correctly, the monitor LED 
attached to Q2 should be blinking once 
per second. If not, check the one-shot 
to see if one of the LEDs is backward. 

Provided that you get the blinking in- 
dicator, the testing is completed. You 
can test your power monitor by simply 
plugging various loads into it and watch- 
ing the LED. Try a table lamp. then a 
toaster. 


COMPUTER MONITORING 


The whole purpose for the particular 
design employed in the Circuit Cellar 
power monitor is to make it easily at- 
tachable to any computer. Once con- 
nected, the computer adds the kilowatt- 
second pulses, plots a power-usage- 
versus-time display, and calculates the 
total kilowatt-hour cost during the usage 
period. 

| consider the main emphasis of this 
article the production of the monitor. 
but the software is a significant compo- 
nent. To best iliustrate how the functions 
are performed, | wrote the program en- 
tirely in BASIC. which is relatively easy 
to understand and more transportable 
between systems. | chose to use the IBM 
PC simply for convenience. 

By using oniy BASIC and no machine- 
specific assembly language, | have had 
to incorporate one modification to the 
power monitoricomputer interface that 
would not normally be required if һай 
used assembly language. Since BASIC 
is relatively slow, I can't be absolutely 
sure that the program will be through 
with its housekeeping chores and not 
miss a pulse if connected to a high- 
wattage load. (While | could have used 
TBASIC and the Trump Card described 
in the May and June Clrcuit Cellar ar- 
ticles to speed things up. there is some 
merit in describing less costly alter- 
native solutions.) To eliminate the con- 
cern, a flip-flop is installed at the com- 
puter input. When the pulse occurs, the 
flip-flop is set and remains set after the 
pulse is gone. When the program reads 
the Пір-Пор, it resets it. 

(continued) 
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If you've been "patient" with slow 
disk drives for too long, SemiDisk 
will relieve your suffering. 


Fast-acting. 


The SemiDisk, a super-fast disk 
emulator, stores and retrieves data 
much faster than either a floppy or 
hard disk. This is especially useful 
with programs such as editors, 
assemblers, compilers, spelling 
checkers, and large capacity data 
base managers. 


Easy to apply. 

Installation is as easy as plugging 
the SemiDisk into an empty slot of 
your computer, booting up 
normally, and running the 
installation software provided. No 
assembly language programming is 
required. 


Comes in regular 
and extra-strength. 
SemiDisk I is the standard model 


for S-100, for use with CP/M® 2.2. 
SemiDisk И is just as easy to use, 


and offers extra speed and 
flexibility for custom S-100 
applications. There are also 
SemiDisks for TRS-80 Model II, ІВМ 
PC, and Epson QX10. 


Contains gentle buffers. 


CP/M* 80 installation software 
includes SemiSpool, which 
temporarily stores print data in the 
SemiDisk, and continuously feeds 
the printer as it becomes ready for 
data. This buffering action allows the 
computer to be ready for other uses 
immediately after issuing a print 
command, while the printer is 
printing. 


No blackouts: А cure 
for emulator amnesia. 


The optional Battery Backup Unit 
(BBU) plugs into the SemiDisk, and 
supplies power even when the 
computer is off. It contains а battery 
which keeps the data alive during 
prolonged power outages of four 
hours or more. 


Stops head-aches. 


Unlike a hard disk, which can. 
‘crash’ its head on the rapidly 
rotating disk surface, and a floppy. 
which grinds the disk constantly, the 
SemiDisk has no moving parts to 
break or wear out. No buzzing, 
clicking, grinding, or other noise. 
Just ultra-fast, silent data transfer. 


Won't bruise your wallet. 


And now the really good news! 
SemiDisk's price won't raise your 
blood pressure. 


512K 1Mbyte 
SemiDisk 1, S- 100 $995 $1795 
SemiDisk И, 5:100 $1245 82095 
SemiDisk, TRS-BO П $995 $1795 
SemiDisk, ІВМ PC 3945 $1795 


SemiDisk, Epson QX10 $995 


SEMIDISK 


P.O. Box GG, Beaverton, Oregon 97075 
503-642-3100 


Сай 903-646-5510 for СВВУ МЕ sod $03 775 4858 lor CBBS/ PCS, both SemiDich-cquipped computer Bulleuin baarit 1 $002 1200 haod) 
Semi nk, Semispool trademarks of SemiDuk бунце CPM qadeinark of Digkal Research 
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- COMPETITIVE EDGE - 
Р.О. Box 556 « Plymouth, М! 48170 • (313) 451-0665 
COMPLETE SYSTEMS AND COMPONENTS WITH 


CompuPro® — LOMAS DATA PRODUCTS 
AND TELETEK COMPONENTS 


46 MEGABYTE HARD DISK SUB-SYSTEM WITH Dita 314 


FOR ALL COMPUPROS SYSTEMS 


HARD DISK SUR SYSTEMS FOR ZEG, 500). CF/M* 122 COMPUTERS WITH TELETEK 


HD-CTC HARD HSE АМО TAPE CONTROLLER 


IG ë 12 MB DRIVES Phm siiri 
33 & 43 MB DRIVES fme meen 
&X. 103, 140. à М0 DRIVES Күте acces 


FOK TURBODOS TELETEK ЗҰЗТЕМ 


IO MEGABYTE FORMATTED 

12 МЕСАВҮТЕ FORMATTED 

3 MEGARYTE FORMATTED 

Q MEGABYTE FORWATTED 

43 MEGABYTE UNS ORMATTED 
109 MEGABYTE UNFORMATTED 
ЦО МЕСАВТТЕ UXFORMA TTE D 
H0 МЕСАВТТЕ UNFTORMATTED 


е Мұзарт Han НААР кзз EM m. -— WITH 3° FLOPPY 


ab МЕСА 


AS WITH 57 FLOPPY 


tt MEGABYTE HARD GISK SUBSYSTEM FOR кома WITH sS" FLOPPY 


| SYSTEMS WITH COMPU 
(UN-SYSTENS) DR WE IN 


PROS COMPONENTS УСК. INTEGRATE 
TEGRATE 


ЕТ M pes 11M (eTERPACER АТУ қам РІМ ENCLOS 2TM F.D OR CAM, 247 UN STS 


AS ABOVE ONLY WE INTEGRATE 
10H) ИША, CASE |. КАМ 21 


ғо, ENCLOS 3. P D DA CAR, 2H" UN S5. 


WF INTEGRATE (ALL SYSTEMS INCLUDE CABLES AND OPERATING SYSTE MI 
ЫМ Ё 87 DRIVE AND Ж OR 40 МЕСАНҮТЕ HARD DISK SYSTEMS AVAILABLE 


5-100 BC № у FLOPP VS АХ 


5-100 5C 88/87 $^ FLOPEYS ТИК STATIC СОРМ 


LOMAS COMPONENTS Sra P USER ССРМ aO UM 


ABOVE CrtY8UM AVAILABLE WITH "АГ FLOS, 10, J0, OR 40 MEGABYTE HARD DISK 


SYSTEM WITH TELETEK STA3TEMASTER* , 2-8" S500 FLOPPYS I0 MB HARD DISK 
SYSTEM WITH SYSTEMASTER, 2-4 DSDO FLOPPY } 58C-20 USER) TURBODOS 
SYSTEM WITH SYSTEMASTER, 3-0" D'SDD DAS 2 B2 120K $67.15 TURBODUOS 
I4 USER SYSTEM WITH SIC 275, 42 4B HARD DISK 10 SLOT BUDGET BOX (147 

1 USER SYSTEM WITH АН: LIAK SIC USIFASTIA2 MB HARD DISK 32 SLOT 
ABOVE là USER SYSTEM WITH 140 MEGAGYTE 30M ACCESS HAND ГИК 


| COMPONENTS FROM COMPLPRO* , COMAS, TELETEK 


| THUNDER ia T M 25eK ЧАТ BOARD 
LIGHTNING I аж 
E PORT SERIAL ме 
DISK ВАТЫ аўч 
RAM 211 M эк н 
шын? bobs CSC sat 


TELETER £BC-i 


GUME 102 TERM 


aa 
72% 


x 
ы? RAM IT 


4» 


ms 
113 
a" 


ee : м 


INTERFACER 419 - 


SECI MHF 1255 19 
STSTESIASTER* 151 


64) QUME МАМЕ Mí 


СОМЕ 108 
WE CARRY EPSON, С ITOH, AND DATAPRODUCTS PRINTERS MOST SOFT WARE 


FOR CPM А MADOS a à J- 


АМГИНИЯ AUTOMATHIN SIGNALMA' MARE ЯЛ 1100 WHIEH 


па ate @ Қала 
Lari d 


Puig илла іу sap 1+ а Е L| 
г lb uoa Haan 


Software Implementation 
within Your Product Hardware 


If you manufactura а computer 
allow it fo EMULATE COMMUNICATE 


Systems Strategies ^C" ay 
3270 SNA SDLC Emulation 


3270 BSC Emulation 


pueden mno ш 
by stalling one or more of 
communication packages. 


2780 3780 HASP Emulation 
X 25 Levels 1, 2, 3 Communication 


You can purchase these "C" Language packages with source соба 
and license to distnbute in your hardware product. Each package is 
available ether “Port it Yoursetl with instruction manual and training or 
ported to your hardware by Systems Strategies communicabions staff. 


Systems Strategies/Advanced Technology Division 
Specialists in Data Communications Software 


Systems Strategies Inc. 
225 West 34th Street 
New York, New York 10001 


— анч 


Listing 1: The source code for the power-usage display system. 

10 CLS 

15 KEY OFF 

20 WIDTHI80] 

30 PRINT "Power Usage Display System" 

40 PRINT "For use with the Circuit Cellar Power Monitor and the 
IBM РС” 

50 PRINT 

GO PRINT "system time Is now “TIMES 

70 PRINT 

BO PRINT "If you have NOT set the system time, go back and do 
It now" 

90 PRINT 

100 PRINT 

110 PRINT "Enter the name of the device being monitored” 

120 INPUT P$ 

130 IF LENIPS)> 16 THEN PS» MIDS(PS 1.16) 

140 PRINT 

150 PRINT "Enter your cost of electricity per Kilowatt Hour" 

160 INPUT C 

170 Са C/3600 :REM scale to KW seconds. 

180 PRINT 

190 PRINT "shall Г display in. :" 

200 PRINT 

210 PRINT " 1 — } HOUR INTERVALS" 

220 PRINT " 2 — 5 MINUTE INTERVALS " 

230 PRINT 

240 INPUT $ 

250 IF ба| OR $22 THEN 270 

260 GOTO 180 

270 REM set up the screen 

280 CLS 

290 SCREEN | 

300 COLOR 0.0 

350 LOCATE 1.) 

360 PRINT "KW": 

370 LOCATE 2.1 

380 IF 5-і THEN PRINT "MI 

390 IF 5-2 THEN PRINT "5SEC': 

400 LOCATE 10.5 

410 IF $=| THEN PRINT "Display set for 

420 IF $22 THEN PRINT "Display set for 

430 LOCATE 11,5 

440 PRINT "Usage this period =<": 

450 LOCATE 12.5 

460 PRINT "Cost this period — :"; 

470 LOCATE 14.5 

480 PRINT "Peak Period 1” 

490 LOCATE 15,5 

500 PRINT "Peak usage 7: 

510 LOCATE 16,5 

520 PRINT "Peak cost e8 

530 LOCATE 19.18 

$40 PRINT "Start Time e 

550 LOCATE 19.1 

$60 PRINT “Monitoring the 

570 LOCATE 20.18 

580 PRINT “Current Time :"; 

$90 LOCATE 21.18 

600 PRINT "Total KW Secs:”: 

610 LOCATE 20.1 

620 PRINT P5; 

630 LOCATE 22.18 

640 PRINT "Total Cost =: 

650 LOCATE 24.1 

660 РАМТ "Fl- Change Scale F2- Reset Values": 

700 DIM T(2,12), PK $12).PUL2] 

710 MS» "РРР РЕМ а РРР 

720 GOSUB 10000 

725 ON КЕҮІ2) GOSUB 10000 

727 КЕҮІ2І ON 

730 ОМ КЕҮ(1) GOSUB 9000 

740 КЕМ} ON 

1000 IF (INFISH3BD) AND 16) < »0 THEN GOSUB 2000 

[010 IF TIS.PE) 2 PG THEN GOSUB 3000 

1020 T5 - MIDSITIMES.4.2) 

1030 IF TS< » MOS THEN GOSUB 4000 

1040 СОТО 1000 

2000 OUT &H3BC.::OUT &H3BC.O 


. HOURS" 
. $ MINS/IINTVL' 


(212) 278-8400 icontinued) 
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FORTRAN 86 


LINK 36 


Mainframe Quality F OF 
Symbolic High-Level Debugging 
... Complete Development Packages 


Genesis Microsystems has the complete solution for all your 8086-family development needs: 


FORTRAN-77 

e ideal for porting mainframe FORTRAN programs. 

e Arrays larger than 64K fully supported. 

e Use 8087 for 100X floating point improvement. Produces in-line 8087 code. 
e Meets the full ANSI FORTRAN-77 subset specification—no surprises. 

e Link to MS-DOS EXE file or locate for burning PROMS for a target system. 


GeneScope® Debugger 


e Debug with GeneScope, our full-screen, symbolic, high level debugger. қ; features line 
numbers, Дзен and internal symbols, macros, help, program patching, and viewing your 
source or listing while debugging. Ge GeneScope saves your program's display so you can debug 
full-screen and graphics app 


e GeneScope supports our languages and most other MS-DOS languages. 


PASCAL 86 


Other Products 

ө Quality PLM86, PASCAL, C86, and А5М86 from Intel also 
available. Al] produce in- line 8087 code and debug 
symbols for GeneScope; most support new 80186 in- 
structions. In-circuit emulation for 8086, 8088, 80186 
and 80188 coming soon. 

Run оп ІВМ-РС, XT, Compaq, TI Professional, DEC Rain- 

bow, or ІВМ compatibles with 192K memory. 


Call us today at (415) 964-9001. 


G e ene e 5 516 S 


CK Microsys tems 


196 Castro Street, Mountain View, CA 94041 
(415) 964-900] — Telex: 4998093 GENMS ІЛ 


INTERNATIONAL DISTRIBUTORS - Instrumatic Devisechiand—MOonchen, Tel. 80/85 20 83: Еөреле-- Madrid, Tel. 1/250 25 77 —Mataga, Ты. 5221 38 08. Bohweiz—Rueschion Tel, 1/724 14 10—Gerse, Tel. 022/36 06 30 
+ United Kiagdom—High Wycombe, Tel. 494 450 338 + laraei—Savyon. Micro-Bit. Te! 03-380008 - Japen—Tokyo. Ава Business Coneuttant Co, Tei (03) 543-2161, Shows System Laborelory, Tel. (03) 361-7131. 
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ІВМ PC™Compatible Ф SANYO 
Business Computer System 


STANDARD FEATURES: 

e MS DOS 

e 16 Bit 8088 CPU 

@ SANYO BASIC 

@ 128K internal Memory 

@ Centronics Printer Port 

© Color Graphic Capabilities 

© Diagnostics, Utilities. Spesker 
& Joystick Port 


MBC 550 
1 ingle sidedidouble density disk drive (160 
* WordStar & CalcStar Included т 


MEBC 555 


* 2 singie sided/doubie density disk drives (320K) 
+ 128K memory expandabie to 256K 
* WordStar, CaicStar, DataStar, InfoStar, & МайМетде Included 


Also available іп double sided drives 


T rmm БЕНЕ ЕЕЕ MICRO EQUIPMENT 


RETAIL-$999.00 


CORPORATION 


6180-H Atlantic Blvd. 
Norcross, GA 30071 


MICRO: EQUIP: CORP 


404/474-1726 


SERVICE, — 
SAVINGS & SATISFACTION 


September Specials !!! 
PRINTERS ig PRODUCTS 
t НЯ-13... Tendon ТЫ 100-2... ..418 
Broiher HR-28... ..... CALL Panssonic JTDM .... 
Epton FX-100 р балк 1 Тез ITOR .......... 
FEBO .._.-..-..... 4461 — LL... о | BSTHBürsaphi Pius il... 

LO 1800........, CALL RIO , бе Р 
Gemini 10X 1-24 Super шо. З 278 
‚Вы. 37» Microacit uhipan... 

МЕС бат Нез | .CALL |. 817798 {| чм... 
oa $"^»1,5a2à5414 428 IBM NT 
"ис | cantor рыны ERA Pen 
HP Think 2ө............. 449 7 — 
Quediet Color Inh. ....... ex | MONTH'S SPECIALS 
Panasonic 1990. ....... CALL |. — — — — | OBAMI ,.....ees 
MONITORS Brother WR-16 .... $389 
Актан 3104 ve, | Gemini 10X ЕЗІЛЕ $249 Жас! Express Pr. NT 
300 135 | Gemini 15X.......8389 | Vots Writer — 
Princeton HX 12 ....... ‚ата | Word w/Mouse ... 8260 
ВЯ 12....... CALL | Slim Lina Drive APPLE PRODUCTS 
Bahailik 5С100 Colot..... ERI Apple/IBM а 8170 Місго Sici А2 Ores . 189 
Талап Amber 132........ 158 


Videx Ultraterm T ain 


Macintosh Headquarters 


Талии 12212 Green . 05 
122 12 Amber ...95 


135 13 Color . 458 — 
MODEMA > bn: | s50 
Mayes 1200 ..... ..,....- - = 
| ..._........ = 
pe Z Multigian | 
Вый .......-- ра appie M ces " д - 
Мотиіст Apple Cat 2. 5959 MAC - aae = 


NEW ARRIVAL t Apricorn Seria! Card 89 


Promodem 1200. $48 | MACINTOSH...$2790 Chalkboard Power Pad ...43 
Штатта” e 7 jie ала //с —— . 


ЗАК CPU. 2 Driven 
Controller, 80-Со! 


eee eee весна 


. 289 


зрханррутат ттеу 


Computer Price 


WE SUPPORT THESE FINE SYSTEMS: 
Айса, Appia, Calumbls, Compaq. 


Sanyo, eec Menace Аа many Club 

„ә 714 841-6160 
16283 Beoch Bivd. 

| — ызыны шина ея Huntington Beach, СА 92647 , 
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2010 AsA+/:PUsPU+ I 

2020 IF A/60 = ІМТ(А/ЖОІТНЕМ ТИ.РН = TH, PH) + I 
2030 IF A/S) = INTIA/5) THEN TI2,PM)«TI2.PM) | 
2040 LOCATE 11.25 

2050 PRINT USING NS:PU: 

2060 LOCATE 12.25 

2070 PRINT USING MS:PU'C 

2080 LOCATE 21.33 

2090 PRINT USING М6:А; 

2100 LOCATE 22.32 

2110 PRINT USING MS:A* C; 

2120 RETURN 

3000 PG « TIS.PE) 

3010 DRAW "bm" + STRS(32 «PE*24) 60” 
3020 FOR X=! TO PG 

3030 DRAW "c2 ul гі2 112" 

3040 NEXT X 

3050 RETURN 

4000 MOSaTS 

4010 T» VALTS) 

4020 IF 175 = INT(T/5] THEN GOSUB 5000 
4030 LOCATE 20.33 

4040 PRINT MIDS(TIMES.1.5j 

4050 RETURN 

5000 KEY (I) OFF 

5003 KEY (21 OFF 

5005 IF TI2.PMi* 5 < »PUI2) THEN 5030 
5010 PUI2I = T(2.PM)*5 

5020 PK5(2] a P55 

5030 MT«PM 

5040 PM = PM + | 

5050 IF PM» »12 THEN PM=0 

5060 IF 8-2 THEN Р55 = MIDS(TIMES.1.5] 
5070 ТІ2.РМ)«0 

5080 IF MIDS(TIMES.I.2)4 HOS THEN 5190 
5090 HOS = MIDSITIMES,1.2) 

5100 IF Til.PH}"60< «PUI THEN 5130 
$5110 РШ S TLILPH)* 60 

5120 РК9(2| = PSS 

5130 Р5$ = MIDSITIMES.!.5] 

5140 HTw« PH 

$150 РН=РН+ | 

5160 IF PH> »12 THEN РН ьо 

9170 TO. PH)sQ 

5180 GOTO 5200 

5190 IF S« 1 THEN GOTO 5410 

5200 PU20 

5210 IF $» | THEN PEs РН:ОР= НТСОТО 5230 
5210 РЕаРМ/ОРе«МТ 

5230 DRAW "bm" «STRS(32* OP*24) "60" 
5240 DRAW “cl ибо r12 860 112" 
5250 FOR X»1 TO ТОР 

5260 DRAW "ul r12 112” 

5270 NEXT X 

5280 DRAW "bm" + STRS(32 + РЕ*24] + 60" 
5290 FOR Ха! TO 12 

5300 DRAW “cO ибо гі d60" 

5310 NEXT X 

$320 DRAW “112 c2 u60 гі2 аво |12” 
5325 PG «0 

5330 LOCATE 14.19 

5340 PRINT PKSIS): 

5350 LOCATE 15.19 

5360 PRINT USING NS:;PUISI: 

$370 LOCATE 15.25 

$380 PRINT "KW SECS": 

5390 LOCATE 16.19 

5400 PRINT USING M5S:PUISI*C 
5410 KEY (1) ON 

$415 KEY (2) ON 

5420 RETURN 

9000 IF Se! THEN S22:GOTO 9020 
9010 S= | 

9020 LOCATE 10,25 

9030 IF S=i THEN PRINT "HOURS 
9040 PRINT ^ 5 MINS/INTVL : 
9050 LOCATE 2.1 

9060 IF S=| THEN PRINT "MIN ":GOTO 9080 
9070 PRINT "58ЕС” 

9080 FOR X20 TO It 


"“СОТО 9050 


“Му computer keeps track of 135,000 cubic 
feet of wholesale auto parts.?? 


The more work 
you do, the more yn 
need to store. An 
the harder it is to 
work with stacks of 
floppy diskettes, 


Му Sysgen hard disk stores 
ax emen the whole lot and 
oie” — runs a whole lot faster.” 


conveniently. You 
can look at any 

program or file in 
seconds. But .,. 


і HEN — — —— —— 1 


D er - а | = Е 1 


C . E 


Any hard disk can 
fail —and lose your 


po ci 
ery узе 0 44/4 


ha disk includes 


Жур this lets те 
ena. (Іі тей?” 


back-up systems for 
other hard disks, 
too.) So you can 
protect your files in 
minutes. Instead of 
spending hours 
re-entering them. 


Sysgen. Because a hard disk without ta 
just doesn't make sense. E 


Sysgen products for ће ІВМ“ PC, PC XT™, and other tape back-up for the IBM PC XT. 
personal computers: Economical, 10- and 20-Megabyte Go 10 your local computer dealer. Ask for a 
hard disk systems with tape back-up. Or 10-Megabyte demonstration of Sysgen back-up systems. And find out 


how to make sense of your storage. 


47853 Warm Springs Blvd., Fremont, CA 94539 
(415) 490-6770 Telex 4990843 


© SYSGEN 


Ee ee Ат п. 2 


lag 


ТЕМ PC-XT and ТАМ РС arc tredemura of Inkernauonal Buuness Machines Согросазов ЗУУСЕМ-11- and IMAGE arc trademark. of Sysgen, Inoorporaied 
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9090 DRAW “ben” + STRS(32 «(X*24)) + 60" 
9095 FOR Үзі TO 12 

9100 DRAW "cO u60 rl ДО” 

910% NEXT Ү 

9110 DRAW 7112 сі 060 riz 460 112” 
9120 FOR Y= 1 TO TIS.X) 

9130 DRAW "ul :12 112" 

9140 NEXT Y 

9150 NEXT X 

9151 IF S» | THEN PE=PH:GOTO 9153 
9152 PE2 PM 

9153 DRAW "bm" + STR4(32 + PE*24) "60" 
9154 DRAW "c2 u60 r12 60112” 
9155 PG» T(IS.PE) 

9156 FOR Y» [ TO PG 

9157 DRAW "c2 ul ri2 H2" 

9158 NEXT Y 

9160 IF S=} THEN PU = T(S PE 60+ IA- INTIA/60) °60):GOTO 9180 
9170 PU =TI(S.PE)"5 + (А - INTIA/5)* 5) 
9180 LOCATE 11.25 

9190 PRINT USING N5:PU; 

9200 LOCATE 12.25 

9210 PRINT USING M$:C*PU 

9220 LOCATE 1449 

9230 PRINT PKS(S}: 

9240 LOCATE 15.19 

9250 PRINT USING NS$:PU(S): 

9260 LOCATE 15.25 

9270 PRINT " KW SECS”: 

9280 LOCATE 16,19 

9290 PRINT USING M$;:PUIS)* C 

9300 RETURN 

10000 REM reset system routine 
10005 OUT &H3BC.O 

10010 FOR Ха ТО? 

10020 PKSI[XI = "START ":PUIX) = O 
10030 FOR Y a0 TO И 

10040 ТХУ = 0 

10050 NEXT Y 

10060 NEXT X 

10070 РС ъ0:РЏ = ЕА т 0 

10100 FOR Xa 32 TO 300 STEP 24 
(0110 DRAW "bm" + ЗТАЗХ + 60" 
10120 FOR Ү= TO 12 

10122 DRAW "cO u60 r1 260" 

10124 NEXT Y 

10130 DRAW 7112 сі u60 гі2 960 42” 
10140 МЕХТ Х 

10150 T$ = TIMES 

10160 HOS = MIDSITS.1,2:MOS = MIDSI(TS,4,2: PSS = MIDS(TS.1.5} 
10170 T= VALIHOS) 

10380 IF T?» 2 [2 THEN ТыТ-12 
10190 PH=T 

10200 T s VAL(MOS) 

10210 PM = МТТ] 

10220 IF S=! THEN PEsPH:GOTO 10240 
10230 PE = PM 

10240 DRAW "bm" + STR$(32 + (PE*24)] + 60” 
10250 DRAW "c2 ибо гі2 460 112" 
10260 LOCATE 11,25 

10270 PRINT USING NS:PU: 

10280 LOCATE 12.25 

10290 PRINT USING MS:C*PU: 

10300 LOCATE 14.19 

10310 PRINT PKS(S) 

10312 LOCATE 15.25 

10314 PRINT " KW SECS. 

10320 LOCATE 15.19 

10330 PRINT USING МР}; 

10340 LOCATE 16.19 

10350 PRINT USING MS:PUISHC: 
10360 LOCATE 19.33 

10370 PRINT MIDSI(TS.1.5) 

10380 LOCATE 20.33 

10390 PRINT MIDS(TS.1.5) 

10400 LOCATE 21.33 

10410 PRINT USING NS:A: 

10420 LOCATE 22,32 

10430 PRINT USING M5:C*A 

10440 RETURN 
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Figure 3a is the usual connecting cir- 
cuit between the power monitor and the 
computer; figure 3b is the specific cir- 
cuit necessary for the IBM PC and the 
BASIC-only program described. Figure 
4 is the flowchart of how the program 
works; listing | is the actual source 
code. Photo 7 shows the initialization of 
the software, and photo 8 shows the 
software In operation. 


IN CONCLUSION 


E think the Circuit Cellar power monitor 
is a step forward in energy manage- 
ment. We've discussed various methods 
for computerized control. Until now, 
however, we haven't had a cost-effective 
means to monitor activity on the power 
line or specifically determine power 
consumption. 

While І haven't had my power monitor 
long, I've run a few tests that may Бе 
of interest to you. The monitor appears 
very linear and very accurate at higher 
loads. The range between 250 and 2000 
W contains less than | percent of point 
error. At 100 W, the error is about 5 per- 
cent; about 10 percent at 50 W. 

While | know there will be a great de- 
mand. no kit for the power monitor is 
available at the present time The 
primary reason for this is packaging. 
Simply providing a PC board could lead 
to some potentially hazardous user in- 
stallations. A safe, cost-effective 
enclosure must be provided before | 
feel that | can advocate direct power- 
line connection. Eventually, the power 
monitor will be available. in the mean- 
time, you can continue to request the 
latest catalogs and circle the proper 
number on the bingo card. 


NEXT MONTH 


If you dont like to deal with tape 
measures. an ultrasonic range finder is 
on the agenda. Ш 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these are 
available in reprint books from BYTE Books. 
McGraw-Hill Book Company РОВ 400. 
Hightstown, М) 08250. 


Ciarcia’s Circuit Cellar. Volume | covers articles 
that appeared in BYTE from September 1977 
through November 1978. Volume | covers 
December 1978 through [une 1980. Volume 
lll covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. 


Special thanks to Bill Curlew for his software 
expertise. 
То receive а complete list of Ciarcias Circuit Cellar 


project kits available. circle 100 on the reader-service 
inquiry card at the back of the magazine. 


Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place. 


After all. who knows your IBM Personal 
Computer better than we do? 

That's why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It's just another example 
of blue chip service from IBM. 

Ап ІВМ maintenance agreement for your 
PC components comes with the choice of service 
plan that’s best for you—at the price that’s 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That's where 
we exchange a PC display. for example, at any 
of our Service/Exchange Centers. 


1 


And for those customers who prefer it, we 
offer IBM on-site service. where a service repre- 
sentative comes when you call. 

No matter which you choose for your РС, 
ап ІВМ maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That's why 
an IBM maintenance agreement means blue 
chip service. То find out more about the 
specific service offerings available for your РС, 
call I 800 1BM-2468, Ext. 104 
and ask for PC Maintenance. 


Blue chip service from 


We have the lowest 
prices for @Sanyo 550's* 


*Qur prices this month ore at least $10 less than any other bona-fide advertised price in this magazine for Sanyo 550/555's, ће 360% -X's and our new 720k 


"dosh--4's . Plus we'll include o free games disk. Of course. low prices aren't rhe only reason we ve sold more Sonyo's than any dealer in the United Srares. То 
find out why these “under $4000" ————— ———— 


Columbia 


Compatible 
with IDM-PC's 
and your checkbook! 


pP rreadenaum comgptibiliey. aninimmum prices, 
12000 wert of tomar, ие ond постер twice ore on your смс you should 


Scottsd ale Systems; 


617 N. Scortsdole Road, Suite D, 5с ale, Arizona 85257 


(602) 941-5856 
A 
iN EE tee 


TELEMARKETING ONLY: If you plon to visit please сой first for on oppointment. Prices 
listed ore for cash ond include о 2% discount. We зе Гол à Net 30 basis to Ғотуите 1200 
companies ond universities. No C OD. 5orAP.O s. РО. sodd 2%. Viso. Maotercard odd 


И уон dori thick one printer con do kal vos haven Gemini 4 ОХ $258! 
P4240 $739 Power Type $338! 
P1351 $1299 Radix 15 $699! 
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PREVIEW 


KAMAS 


An Unlikely Combination 


Editor's Note: The following is a BYTE product 
preview. |t is not a review. We provide this ad- 
vance look at this new product because we feel 
it is significant. A complete review will follow 
in a subsequent issue. 


THE ACRONYM KAMAS stands for 
Knowledge And Mind Amplification 
System—a name that does little to ex- 
plain what this unusual software pack- 
age for Z80-based computers really 
does, On its most elementary level. 
KAMAS is a text-management program 
that lets you organize data into branch- 
ing tree-like structures. 

As a development tool. however. 
KAMAS is its own self-contained pro- 
gramming language. But unlike many in- 
tegrated software products that claim 
varying degrees of programmability, 
KAMAS is an extensive threaded inter- 
pretive language that you can use to 
generate complex application programs 
that have nothing to do with word pro- 
cessing or related data manipulation. in 
fact, except for an |8K-byte kernel in 
Z80 assembly code, the program is writ- 
ten in itself. 

KAMAS is a layered environment: that 
is, you can configure the command 
structures degree of sophistication to 
match your needs—or your taste. The 
stock appearance of KAMAS is that of 
a menu-driven outline processor. Single- 
letter choices guide you through the 
process of creating what is essentially 
a text database organized around an 


Introducing outline 
processing 
and a ЕОКТН-Ше 
language 
for 7.80 systems 


outline. Using the built-in editors, you 
can enter a text chunk (ranging in size 
from a one-line title to a brief docu- 
ment) that serves as the top item of a 
hierarchy. If you give subsequent entries 
weight equal to the initial one, numeri- 
cal order is the only ranking system 
among siblings and you'll have a collec- 
tion of text items arranged much the 
same way as if you'd created them with 
a word-processing program. 

КАМАЗ also lets you organize new 
entries as children of the parent item to 
construct the equivalent of an upside- 
down tree. This scheme shows each new 
child as a branch below its parent, 
ranked beneath it just as indented items 
in an outline are ranked below the more 
important items above them. The com- 
mand structure of KAMAS provides for 
quick movement around the tree (for 
example. you can jump from one entry 
to its great-great-grandchild—four levels 


вес Ив ЕЕ ee 
BY EZRA SHAPIRO 


down—in one simple sequence). You 
can also move or copy text from one 
position on the tree to another, send 
output to the printer. and so on. 

KAMAS's second layer is a macro lam- 
guage that lets you accomplish text and 
outline manipulation either by entering 
commands one by one from the key- 
board or by creating files of command 
sequences that perform a series of 
operations when executed. On this 
level. KAMAS begins to function like a 
programming language. 

From the second layer. you can invoke 
the two vocabularies that turn KAMAS 
into a full-blown language. The vocab- 
ulary for the third layer is a fully exten- 
sible threaded interpreter restricted to 
performing operations on data. It's pos- 
sible for you to develop user-defined 
commands, even entire application pro- 
grams, using KAMAS as you would any 
other programming language. 

On the fourth level, KAMAS provides 
you with the tools to modify KAMAS 
itself. The difference between these two 
levels is functionally slight but tremen- 
dously significant. Were you to write an 
application program (a spreadsheet. 
say) using the commands available in 
the third vocabulary. you would load 

(continued) 


Ezra Shapiro is BYTE's West Coast bureau 
chief. Не can be contacted at McGraw-Hill, 
425 Battery Street, San Francisco, CA 
94111. 
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AT A GLANCE 


Name 
KAMAS 


Outline processor and programming 
language 


Additional Utilities Provided 

Remote bulletin-board system [requires 
modem). debugger. memory dump. program 
utilities 


Manufacturer 
Compusophic Systems 
POB 5549 

Aloha, OR 97007 
(5031 649-2765 


Ргісе 
5173 


Computer 
Kaypro CP/M-80 and similar computers; 
other СР/М formats by request 


Language 
280 assembly and KAMAS 


Documentation 

64-page introduction and quick-reference 
guide: 668-page user's manual with 
tutorials, reference section, glossary. 
bibliography, and index; newsletter pub- 
lished regularly for registered owners 


Audience 
Writers and software developers 
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KAMAS and run your program: all of 
KAMAS' functionality would remain in- 
tact. and accessible if you wanted it. If 
you were to use the fourth-layer vocab- 
ulary. you could redefine KAMAS com- 
mands and strip KAMAS of any feature 
you did not find useful. leaving the shell 
of KAMAS as only an internal com- 
mand-processing nucleus. Thus, on the 
third level, you can use KAMAS to write 
a program; on the fourth, KAMAS can 
become the program. 

The first release of KAMAS, from 
Compusophic Systems of Aloha, 
Oregon. comes as a product for Kaypro 
computers. [ts provided on Kaypro- 
format disks, and it assumes Kaypro ter- 
minal characteristics that emulate those 
of the Lear Siegler ADM 3A. Beyond 
that, KAMAS is a generic CP/M-80 pro- 
gram; if your computer can read the 
disk format and match the ADM 3As 
video handling (well within the capabil- 
ities of a large proportion of CP/M 
machines) you can run KAMAS. The 
manufacturer will also provide copies of 
the program for other brands of Z80 
computers on an order-by-order basis. 
А list price of $175 brings you the soft- 
ware, documentation that includes 
lengthy tutorials, and a subscription to 
a newsletter prepared by Compusophic 
that publishes tips for users and pro- 
grams written in the KAMAS language. 


THE FiRST LAYER 


When you first run KAMAS. the prompt 
ROVE: appears after the sign-on mes- 
sage. The Rove mode is the command 
state in which you can enter single-letter 
mnemonics to manipulate the environ- 
ment. Its largely based on menus: 
pressing the ? or the Return key (or any 
unimplemented character) produces a 
list of options. Then you can ask for 
more help or select a command. 

When you enter a valid character. 
response is immediate. No carriage 
returns are required; you can move 
rapidly through a series of nested 
menus without pausing. merely by typ- 
ing the appropriate characters. 

In KAMAS terminology. every full tree 
system is called a topic. To extend the 
analogy. establishing a topic is like 
creating a tree trunk—the starting point 
for the development of a hierarchy. One 
topic comes on the distribution disk. 
Called Systopic, it contains help mes- 
sages, error messages, and utilities writ- 
ten in the KAMAS language. all of which 
are linked to the operation of the pro- 
gram by a short KAMAS routine that 
runs automatically at start-up. 

Initially, Rove mode drops you at the 
top level of Systopic. You can edit or 


reorganize every part of Systopic and 
you can add new material, but by do- 
ing so you run the risk of fouling up 
your safety net. You can, however. 
create additional topics for your own 
work by following through the topic- 
environment menu procedures ac- 
cessed from Rove. 

KAMAS can juggie up to l6 topics on 
line at a time on as many physical 
drives as your operating system can 
handle One of those topics must be 
Systopic, even if you're not working 
directly with it: KAMAS establishes con- 
text search paths that will seek Systopic 
for the messages it contains. The pro- 
gram crashes if it does not find Systopic. 

Though you can move from one topic 
to another within KAMAS, you cannot 
transfer data among topics. The size of 
any one topic is limited solely by disk 
space: when you set up ә new topic, 
KAMAS ask you to name it and specify 
its maximum size in K bytes. It makes 
sense to increase the size of a topic to 
handle your project plus some comfort- 
able padding—if you use KAMAS to 
prepare a 100-page report and run out 
of room three pages from the end, 
you're in trouble. 

Typing T (for Тепу, topic environment) 
at the ROVE: prompt produces a menu 
of selections that determine the overall 
topic environment; individual com- 
mands let you display system status. 
create new topics or kill old ones. list 
available topics. move from the current- 
ly selected topic to an alternate опе, set 
the level of help provided. lock topics 
iset up a password to keep others from 
tampering with your material). or move 
to the expanded topic environment 
where you can work with macro com- 
mands instead of the Rove menus. 

Once you have chosen your working 
(or "build") topic, you can use the two 
powerful editors in Rove to create text 
entries and rank them in the hierarchy. 
The first of these is an outline editor 
that lets you create single-line entries. 
The outline you produce becomes the 
primary structure for all further work. 
You can expand the outline; ie, each 
item can become the heading for a 
lengthy block of text. You call up a sec- 
ond editor the leaf editor, for this 
procedure. 

KAMASs editor is as capable as many 
word-processing packages on the mar- 
ket today. For Kaypro owners, the target 
audience for KAMAS, the editor's com- 
mands look like those of Perfect Writer, 
the word-processing program that was 
bundled with Kaypros for over a year. 
Compusophic promises either a utility 
оп disk or a program listing in its news- 


letter that will let you change the com- 
mand set if you're not comfortable with 
Perfect Writer. Because KAMAS is pro- 
grammable. you can write a similar util- 
ity—or a whole new editor—on your 
own if you're desperate for an im- 
mediate change. 

You can restructure the outline by 
using the outline editor or by returning 
to the Rove mode. You can move any 
block you write by itself or with its 
descendants. to another part of the out- 
line by marking it. placing the cursor at 
the new location. and executing the 
Move command. After exiting from the 
editor. you can accomplish the same ac- 
tion by using Коуе5 Reorganize menu. 

You can tailor your outline and text 
items for printout in a variety of styles 
using Roves Format and Output op- 
tions. You can suppress titles, subtitles, 
and indentations of the outline to make 
the collection of short text blocks that 
you've actually produced appear to be 
a standard document prepared with a 
traditional text-processing system. 

Wandering around inside a topic is 
relatively easy. The outline editor pro- 
vides the simplest mechanisms, but you 
can also use Rove menus. After typing 
G for Go at the ROVE: prompt. you have 
options for moving around in the out- 
line. You can move either in a level-by- 
level path, following the hierarchical 
structure. or simply from one item to the 
next, top to bottom, jumping to the start 
of the next branch when you reach the 
last descendant of the prior one. 

Three Go commands are worthy of 
special note. First is the Key command. 
KAMAS uses soundex algorithms 
throughout its location system. Soundex 
tables translate spellings to numerical 
codes that represent a limited number 
of phonetic equivalents; by using these 
tables in a text interpreter, the program 
can read variant spellings and deter- 
mine the closest possible match. In 
KAMAS. a Key is the first part of the title 
of a stem (see table |) and is the primary 
identifier of an item. 

With the Go-Key command, you enter 
the name of an item, even one that is 
misspelled (within reason), and skip 
over any intervening items to the one 
you want. Next is the Go-Menu com- 
mand. which gives you an alternative 
means of tracing your path down the 
hierarchy by replacing the Go move- 
ment commands with another sort of 
menu. When you wish to move down a 
branch, a menu shows you a numbered 
list of all items on the next level down 
and lets you choose one. Last is Go-Jex. 
lex is KAMAS slang for job execution. 
When your cursor is located at an item 


that contains a KAMAS program, Jex 
loads and runs that program. 

In Rove, KAMAS is not as visual a pro- 
gram as its competitors, ThinkTank and 
Framework (which run on computers 
capable of far more impressive screen 
handling than most 280 machines). If 
you want to see where you are, you 
have to ask KAMAS for a display of one 
of its Show options. These include a 
screen dump of the current item, a 
focus to the current item that shows the 
path from the top of the topic to the 
item by indenting the titles of each suc- 
ceeding branch, a view of the item that 
shows the titles of the outline elements 
both before and after it, and either sim- 
ple or detailed displays of the outline 
that appears beneath the item. 

The list of Query options is quite 
similar to the Show list: however, you 
can ask for similar displays of outline 
items far from your location by using 
the Query options. You also can display 
the text of a distant item without mov- 
ing to it and then moving back to your 
current position. With Lookup. a related 
option, you request the location of an 
item either by its key or by performing 
a search for a character string you 
believe the item contains. 

Because the outline editor does a bet- 
ter job of displaying titles than the Show 
and Query functions, the most effective 
use of KAMAS probably involves 
switching back and forth between it and 
Rove, depending on the type of opera- 
tion you need to perform. 


THE LANGUAGE 


The KAMAS programming language is 
a threaded interpreter based on the 
model developed by Charles Moore 
and incorporated into FORTH and 
STOIC. Like the other members of this 
family, KAMAS comes as something of 
a shock to programmers accustomed to 


working with BASIC. Pascal. C. or any of 
the macro or query languages provided 
with database-management and 
spreadsheet programs. 

A structured language provides a 
vocabulary of commands you use to 
create step-by-step procedures, along 
with user-defined commands you use to 
construct new commands that grow in- 
creasingly complex as you proceed 
from the top of a program to the bot- 
tom. The final line of a KAMAS program 
might not contain a single word from 
the KAMAS language. KAMAS is much 
like FORTH in many respects: the syn- 
tax is similar enough that experience 
with FORTH makes a good prerequisite 
to programming in KAMAS. 

The KAMAS language is made up of 
four large vocabularies—a major depar- 
ture from FORTH, which lets you build 
new commands from a limited set of 
predefined FORTH words. The first 
KAMAS vocabulary is called Topicvoc. 
Using its commands, you can manipu- 
late the KAMAS outline environment, 
but you don't have much real program- 
ming capability other than establishing 
procedures for data manipulation within 
the confines of KAMAS. 

The second vocabulary is called User- 
voc: it exists primarily to hold user- 
defined commands as you develop 
them. This feature, the ability to store 
and remember new commands is 
known as extensibility and is another tie 
to FORTH. 

The third vocabulary. Langvoc, which 
you can call from Topicvoc, is a cem- 
plete language you can use for pro- 
gramming tasks beyond the scope of 
outline management. Sysvoc, the fourth 
vocabulary. adds command shortcuts to 
modify the basic structure of KAMAS. 

Typically, programs written with 
Langvoc and Topicvoc are the source of 

(continued on page 422} 


Table l; КАМАЗ nomenclature. Note that leaves also may contain program code 
written in the KAMAS language and may be executed as utilities or separate 


programs. 


TOPIC: A text database organized into a hierarchy. 
BRANCH: A section of a topic that includes a parent and any subordinate generations of 


descendants. 


STEM. A single entry In the database. A stem can be the start of a branch or a 


descendant. 


TITLE: The name of a stem. 


KEY: The first, required, part of a title. Keys are used for rapid 
location of stems. May be up to 3I characters long. 


SUBTITLE: Further description of a stem. Optional. 
Up to 63 characters. 


LEAF: A block of text associated with a stem. Optional. 


Up to 2420 characters. 
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WHEN HEWLETT-PACKARD 
DEVELOPED A PERSONAL COMPUTER 
PRINTER THAT USES AQUIET JET OF INK, 
PRINTS 150 CHARACTERS PER SECOND 
AND COSTS ONLY $495, 


iy. THE WORD TRAVELED FAST. 


THINKJET. | 


Hewlett-Packard research has used inkjet ThinkJet "re 
eere 78. to make the ThinkJet com- pular personal com compu including Hewlett- 
puter rS quiet while printing ,IBM? CO AQ™ TI? or Apple Пе? 
150 high q matrix characters per second Finally, as quiet, fast and compact as the 


for text or grap ics The Thinklet printer weighs ThinkJet printer is, it still has one more feature 
Д АА due Зу аре е У ^U - + Oe ee ‚ its price... 


er even a battery powered model See the entire family of personal computers 
that lets you print anywhere. And, the ThinkJet software and peripherals ^ your authorized 
printer's ink supply and printhead are - inna LM ealer. 

ly cli Call (800) FOR-HPPC for the dealer 


out when it's time to change. nearest you. 
E M er: 
[73 PACKARD 


is a registered trademark of International Business Machines Corporation. COMPAQ is atrademark of COMPAQ Computer Corporation. 
Tine m d que atoms ҚАМТЫ» d ERE d indere ter. а аА oe. 


T а ic 
LASER TECHNOLOGY TO BRING YOUR 
PERSONAL COMPUTER A LETTER QUALITY 


PRINTER THAT OPERATES AT UP TO 
209 —— ow SECOND, 


HEWLETT 
PACKARD 


THE WORD 
TRAVELED 
TWICE AS FAST. 


LASERJET. 


W you can ма an entire page of text compatibles and most other personal computers. 
in just М seconds. That's the — of 300 No other personal computer printer is 
characters per second. The 1 кла gineered to do what the LaserJet printer can 
караг printer can do it. —À ackard has do at at such an affordable price. But then consider 
brought the speed, quiet and letter quality of where it came from 
laser ces A to the personal computer user for See the entire family of personal computers, 
under $3,500* software and peripherals at your authorized 

The LaserJet printer is ied for Hewlett- Hewlett- Packard dealer. Call (800) FOR-HPPC 
Packard personal computers, the ВМ® PC, PC ог the dealer nearest you. 


setting You Free 


paved? 278 V A;MHEWLETT 
"PS PACKARD 


{BM is a registered trademark of International Business Machines Corporation. *Suggesied retail price. 
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Buy it because it's the best buy. 


At under $500 per node, OMNINET 
has the lowest cost per station of 
any local area network. 

Because an OMNINET Network 
uses simple, twisted pair wire. 
Which means that cabling costs one 
fifth of the coaxial alternatives, 
with none of the installation 
headaches. 

Result? OMNINET is both 
easier and less expensive to 
install. Or expand. 


Buy the OMNINET Network 
for tbe most expandability. 


If you re just starting a network, 
consider OMNISHARE" Software. It 
lets your regular PC's or PC-com- 
patibles make full use of the disk 
space on an ІВМ PC XT? 

When you want to draw on the 
resources of your central comput- 
er, you ll want Corvus SNA Gateway. 
It lets your network's micros tap 
into your mainframes information. 

wether you have 2 computers 
1 B or 2,000, OMNINETcan get the 
for, the — \ 1 № most out of them. 

or unmatc Y \ 

flexibility. 


| Buy us for our experience. 


From Apples y We pioneered local area network- 
to Zeniths, ing for micros. And were con- 
OMNINET stantly working on better ways to 
handles give you the system 


you need, with the Жж ^. 


versatility you $ 
want, ага price 
that makes sense. 
With the result that 
3out of every 5 locally-networked 
essing and the PC's in micros in the world are connected 
Purchasing; OMNINET options like electra тай, your (оа CORVUS network? 
makes for great work- people can Соо Ф over 500 Give us a call at 800-4-CORVUS 
axe ing relationships. different programsgigrding to — to find out more. | 
' And starting with their needs. Not theff BE Cork 5 Because when its all said and. 
| ее" | done, one of the best arguments for 
Уа CORVUS going with an OMNINET Network 
can һала сиг is really very simple. 
hard ward B. From Buy it for your peace of mind. 
| 6to 45 А е 


| throughs өй хх 
= CORVUS 


dom 4 
The Networking Company. 


more types 
of micros 
than any 
other net- 
work. So keep 
the DEC's in Data Proc 


P 
ree 
7 


an amaz 
megab 


ОММІМЕТ Servers | ІШ! * 4451. uf all locally networked micros opcrate in a Cavs nctwork, 
4 һ ü E ЖЕ м acvonding uw fife orp ОМ У THE МЕТА ЖҚЗ, d 1 
ng t in. T" d сымы ағы CHMNESHARF anc tradermarics of «iiS SYST Mrs NIC 


тым and P XT are trademarks of international Business 
Matene APPLE із a trademark of APPLE COMPUTER INC (C ма 
trademark of DMT FGULTPMENT CORPORATION Zenith із a trade 
mark «d Zenith Corporation. T1 is a Uralenaark of Texas Ensiruments 
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А pattern- 


recognition program 


in BASIC 


BY ROB SPENCER 


WHAT DO TYPES OF microcomputers. 
species of bees, brands of beer, and 
groups of your relatives have In com- 
mon? Among other things, they are all 
good subjects for cluster analysis. 
Cluster analysis is a technique that can 
take a large amount of information 
about a number of objects and con- 
struct a simple. unique tree diagram that 
expresses those objects similarities and 
differences at a glance. Your choice of 
objects depends on your applications. 
If your business is biochemistry and 
new drug design. as mine is, the objects 
might be fragments of molecules. If 
you're a biologist interested in the 
evolution and classification of insects, 
the objects could be species of bees. 
In market research, if the objects are dif- 
ferent products, such as microcom- 
puters or brands of beer, cluster analy- 
sis can help find competitive and non- 
competitive relationships. Finally. if the 


COMPAQ - 
ІВМ PERSONAL COMPUTER 
COMMODORE 64 - 


Vic~20 


TRS-80 COLOR COMPUTER 


TEXAS INSTRUMENTS 99/4A 
АТАН! 800 
OSBORNE 1 
KAYPRO 2 = 
APPLE 11e - 
TRS 80-4 


ACE 


AL 


objects are friends or relatives, cluster 
analysis can be an amusing party garne. 

The objects I've chosen to illustrate 
cluster analysis are twelve popular 
microcomputers. We'll begin with the 
output of the program, a tree diagram, 
also known as a dendrogram (figure |). 
Here each computer is represented by 
a branch of the tree, and the branches 
are connected in pairs until each com- 
puter is somehow connected with every 
other computer. 

The usefulness of cluster analysis and 
pattern recognition is apparent in the 
tree. The first two computers, the Com- 
paq and the IBM Personal Computer 
(PC), are connected together and wide- 
ly separated from all the others. They 

(continued) 


Rob Spencer (4230 Fieldgate Dr. #5, 
Mississauga. Ontario LAW 2M5. Canada) is 
a biochemist with Syntex Inc. 


Figure |: This dendrogram is the result of cluster analysis on the microcomputer example. 
It shows the similarities and differences between the computers, based on nine input criteria. 
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і 
| | 


Ts TEXAS INSTRUMENTS 99 
Cx TRS-80 COLOR COMPUTER 
А: ATARI 


Figure 2: An illustration of the clustering 
algorithm with a subset 
of the microcomputer data. 
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clearly form a cluster of two. which we 
might call business computers. Similar- 
ly. the next five computers in figure 1 
are all closely connected and separated 
from the rest by a long branch. Wed 
naturally conclude that these five are 
similar to each other and quite different 
from the others. Knowing something 
about these computers, we might say 
that this is the cluster of family or game 
machines—yet there's nothing explicit in 
the input data about business, families, 
or games. This is why cluster analysis is 
fun and useful—it can take a large 
amount of dry, objective information 
and produce a simple. thought-pro- 
voking diagram. 

Most of the rest of this article will deal 
with the workings of cluster analysis. in 
the order used in the program: data 
input, data scaling, building the linked 
list, and (recursively) building the 
dendrogram. 


INPUT DATA 


To create the dendrogram in figure 1, | 
selected from an article іп Consumer 
Reports (reference |), nine different 
criteria that might be of interest to pro- 
spective buyers: price amount of 
memory, portability, etc. (complete 
criteria are given at the end of listing 1. 
lines 1420-1580). The criteria were also 
selected to show the types of data that 
can be used. For example. several are 
yes/no variables (1 = yes, О = по) that 
deal with the questions: Is the computer 
MS-DOS compatible? Does it have a 
keypad? Is it portable? Other variables 
have units of kilobytes: How much RAM 
(random-access read/write memory) 
and how much disk space? The variable 
for system price is in dollars. The other 
variables are simply in "units: How 
many software packages come with the 
system? How many function keys? How 
many columns on the screen? 

The selection of how many and which 
criteria make up the input data is the 
most subjective aspect of cluster 
analysis. If not enough criteria are 
chosen. the final diagram may not be 
"fair —for example, few buyers would 
want to ignore price and compare com- 


. puters on the basis of features alone. 


On the other hand, if too many criteria 
are chosen there may be unwanted re- 
dundancies—if a variable were included 
to indicate 8- or 16-bit machines, it 
would not. in this example, be any dif- 
ferent from the MS-DOS-compatibility 
variable. Hartigan (reference 2) dis- 
cusses these and other questions in 
detail. 


SCALING THE DATA 


How can kilobytes be compared with 
the number of function keys? How can 
dollars be compared to portability? To 
avoid these problems. all of the input 
data must be scaled or normalized 
before being presented to the cluster- 
ing algorithm. in listing L this normaliza- 
tion is begun as the data is read [lines 
140-230), where sums and sums of 
squares of the data for each variable are 
calculated. In lines 270-300 the means 
(x,) and standard deviations [s,) of each 
variable are calculated according to the 
formulas below: 


тр 
% = Ухаа Г пр 
mi 


mp тр 
Е Уха - Jo ха? тр 
ізі ей 
пр — | 


These are used in lines 340—360 to con- 
vert the original data to normal form, in 
which each variable now has a mean of 
О and a standard deviation of I: 


Xin — Xk 


Хи, = 
5% 


At this point the different variables 
could be given different weights, though 
| have not done so in the program. For 
example. if | decided that MS-DOS com- 
patibility were very important, | could 
multiply that column of normalized data 
by a factor of 2 or 3 to give it extra 
weight in clustering. 


THE CLUSTER ALGORITHM 


The heart of the program is the building 
of a linked list in lines 400-730. Before 
discussing this in detail. I'll illustrate the 
algorithm with a small subset of the 
data. Figure 2a shows this reduced data 
set. three computers shown as points in 
the space "price" vs. “RAM.” Since the 
data is normalized there are no units 
(dollars or kilobytes) for (һе axes. From 
now on. only distances between points 
are important. The algorithm goes as 
follows: 1. Calculate the distances be- 
tween all pairs of points. 2. Select the 
two closest points: call them i and j. 3. 
Create a new point with coordinates 
that are an average of the coordinates 
of points i and |. 4. Discard points і and 
j. If there are two or more points remain- 
ing. go to step 1. Go through figure 2 
with this algorithm. Without calculating 

(continued on page 423) 
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іп these modern times, you have 
to go all out to stay ahead of the 
competition. And going with our 
up-to-date Silent/Scribe printers 
can help keep you there; because 
Silent/Scribe quietly goes about your 
business reports, letters, charts and 
graphs, while you quietly go about 
your business. 

Unruffled. Undisturbed. And 
assured that the letter you signed oti 
the first day of the month and the 
final monthly report will both have 


4%» 


8 


the same crisp high-quality look. 

All Silent/Scribe printers feature 
snap-in long life ribbon cartridges, 
easy-to-use controls. апа Logic/Card ' 
interfacing to fit virtually any 
computer. 

And they come in a variety of 
models to fit your specific needs 
and budget. 

Call us today and discover 
how going quietly can quickly 
get you ahead. 


Outside California: (BOO) 4-ANADEX 
In California: (800) 792-9992 


| Copyright 1984 Anadex. Inc. 


ANADEX, INC. • 1001 Flynn Road * Camarillo, СА 93010 • Tel: (805) 987-9660 » TWX: 910-494-2761 


Weve made it 
possible for you to 
work with some 
unusual computer 
characters. 


Not long ago, a group of engineers here at Digital Research had 
a genuine brainstorm. 

Introducing VidLink.” The software-video technology that will 
literally revolutionize the way you see your computer. 

Using a cable that connects a Pioneer*LD-700 Laser-Disc Player 


to your Commodore 64" (and soon an IBM*PC or Apple*ID, VidLink 
lets you key up visual information from virtually any videodisc. With 


ВМ. trademark of inierrashonal Gasiness Machines Corporabon Commodore 64 «s a trademark of Commodore Business. Machines Inc. Apple в п trademark of Appike Computer Inc. Pioneer LD- 700 Laser-Drec player 6 
E Lol Pioneer Video inc. a wholly owned subsidiary of Poneer Electrones, Tokyo. Japen Ме лік « a trademark of Digtal Research inc. 51984 Detal Research Inc. Al nghts reserved Pree subyect to tax. shipong and handing 
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everything from NFL Videodiscs to a trivia quiz disc like Maze Mania. 

Imagine. Playing games with interactive discs like Murder, 
Anyone?, Apollo 17: Mission to Taurus Littrow or The National Gallery 
of Art. You'll even be free to create your own challenges. VidLink 
lets you invent your own games or programs to work with a wide 
range of existing videodiscs. 

Imagine. The ability to re-program sequences on a videodisc. 
The possibilities are limited only by your imagination. 

Hooking the computer revolution to the video revolution is a snap. 
A VidLink connector cable and cassette-based or floppy software 
running on your computer is all it takes. And instructions are simple 
and fully documented. 

But perhaps the most unexpected 
feature is the price. Just $49.00* gives | 
you VidLink, one ofthe many visions we 5% 
seem the future of computer-video. 

VidLink is only available direct 
from Digital Research. То order yours, NI N 
and titles like Murder, Anyone?, Maze SSeS S = Sa 
Mania or First National Kiddisc, just MONS 


h Amen э55® Vi 
E келме "DI С ITA D 
RESEARCH 


old-fashioned phone and enter these 
familiar characters: 1-800-221-6703, or We make computers work" 


in California: 1-800-632-7979. 


NFL ЗИТ un араг tg cen И err apnea yah darn MR RC al үн 
жесе Archive Volume 2 Арай 17 Mason to Taurus Lttrow Videodsc © 1984 courtesy of Video Vicon Assonates Litt Madson, New Jersey. Murder Anyone Videodsc © 1983 rourtesy of Hamax іне Onorat. Cho. 
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The truth about information management: 


^, the leading seller is not the best? 


You ger more from Knowledge Man. Relational data manage- 
ment, ad hoc quenes (like IRM SOL DS), spreadsheet, math 
and statistics, printed fonns management, screen ИО manage- 
ment, a full-scale programming language. Plus vou can now 
get a text processor a forms painter color graphics and a 
nin-time version, 
All completely integrated. So vou can do just about anything 
vou wish. Like financial modeling, onder entry, job costing or 
decision support 

[Гуоц Ч like to see more about how Knowledge Man 
heats CARBASE, sce your dealer t xlav and ask tor a free 
teature-by-feature comparnson. Or call or wore: Micro Data 
Base Systems, Inen P.O. Вох 248, Lafavette, IN 47902, 
317) 463-2581 | 
i EDOS, Г M R^ I92k RAM 


ТҮГІ 


lie К сечы, каг Машарғі нан МІЗ 
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65816 


MICROPROCESSOR 


PART 2: 


HARDWARE 


System design ктрк 


WESTERN DESIGN CENTER'S 65816, a 
new 8416-bit CMOS (complementary 
metal-oxide semiconductor] version of 
the NMOS (negative-channel metal- 
oxide semiconductor} 6502 micro- 
processor aims to grant older systems 
a new lease on life. Its major contribu- 
tion toward this rejuvenation is that it 
brings the speed of the clean, compact 
6502 instruction set into the 16-bit 
arena. in part | of this article ("The 
65816 Microprocessor, Part 1: Software" 
August BYTE. page 125), | discussed 
some of the Instruction-set enhance- 
ments offered by this new family of 
microprocessors. Now let's examine the 
hardware considerations for system 
designers who either want to work with 
new designs or would like to ve the 


65816 to existing designs. 

A number of processors in this new 
branch of the family will be produced, 
corresponding to the variety of pro- 
cessors currently available under the 
6502 banner. As noted In part 1, 1 will 
refer to members of the NMOS 6502 
group collectively as the 6502 and to 
CMOS 8-416-bit members as the 65816. 
Most of the hardware signals are avail- 
able on all the processors, but the vari- 

(continued) 


Steven P. Hendrix. an instructor pilot for the 
US, Air Force, has а BS. in computer science 
and mathematics from the USAF Academy. He 
can be reached at Route 8, Box 81E. New 
Braunfels, TX 78130. His hobbies include com- 
aan and yen 
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SINCE COOKING ON МҮ 
TURNED OUT SOME RE 


‚ту colleagues haveasked пої the kind c of f petty person who refuses 
once they ve asked a . to share his 
№ thousand times, How EL recipes. 

„ do you turn out such " LN 50 you 
| scrumptious-look- | ЖАЙ can know 
| gj. pe inia р М | | all my pie 
à and sharpan T secrets — 

Б contrasty ^ | | 

‚ Well fortunately 


even the 
wayl 
' Югуои т 


manage 
to get those 
mouth-watering 


colors —lemony рй nch, chocolate 
browns; cherry 
" Itsreally simple The single most 
ы important 

ingredient in 
preparing a 
pie chartis 
| the monitor. 
" And 
Ш inthischefs 
== opinion, the 
| =” name that 
The Color 400 stands above 


the rest is Amdek. 


PIE A-LA-GRAPHICS MODE. 
Like all business graphics, the 
pie helps you communicate with greater 
Clarity. 
T үре ~~ a - ee that gives 
you loads o ty and reliability. 

And foa tures, too. All Ámdek 
aa offer a black 
matrix picture tube for 
super color definition. 

Some provide a 
built-in speaker audio 
amplifier and head- 

| phone jack. 
Onemodel  : 
allows youtohookup = 
| toyourVCR. Others let you 
flip a text switch and change 
| the color to green, for easier [o 


high as Ж dX ABON) Атар has 
ШегаЙу anticipated your monitor 


The Color 500 needs, present and future. 


The Color 600. 


AMDEK MONITOR, ГУЕ 
ALLY HEAVENLY PIES” 


APPLE PIES, IBM PIES, ЕТЕ. 


One thing 
every pie- 
maker should | 
know. Amdek ' 
Monitors are 
compatible || 
with virtually 
every person- 
alcomputer 
available today. The Calor 700 


А WORD ABOU T DOUGH. 

Amdek Monitors are surpris- 
ingly ашына Which allows you to 
turn out really first-rate pies ata price 
not limited to the upper crust. 

And underscoring this value 15 a 
special Amdek plum. А two-year war- 
ranty on electronics, three years on the 
tube —the best warranty in 4794 feld 


BAKE-ÜFE 
Compare for yourself 
For high-quality resolution, 
sharpness, color, styling and 
| price you won find a better 
value the Amdek Monitor 
And, why shouldn't 
people be sa ying about your 
pies what they re already 


Amdek Corporation, 220 1 Lively Boule vard, 
Elk Grove Village, IL 60007 Phone 312/595-6890 
Circle 18 on Inquiry card. 


THE BUFFER DID IT. 


Who Stole The 1500 Letters 
From The Computer? 


Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 
computer 
time? 

With 
a garden- 
variety \ 
buffer, the 
computer has 
іо mix, merge * 
апа send 1500 — *& 
addresses and 1500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's down 
until the printer's done. Altogether, 

you're talking 22.5 hours. 

[n the case of our new (not to 
mention amazing) 
ыы tere, ShuffleBuffer, 
т computer time 

ima anu, „. is 60 

believe | ‚ттдщ геро seconds 
ые Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that's not all 


ShuffleBuffer's stolen from the 
computer. Oh, no. 


Who Changed and 
Rearranged The Facts? 


Again, ShuffleBuffer's 


buffers offer By-Pass; the ability to Who Wants You To Catch 
interrupt long jobs for short ones. А ShuffleBuffer In Action? 
But only ShuffleBuffer has what we You guessed it. We do. Just go to 


call Random Access Printing - the your local computer dealer and ask 
brains to move stored information him to show you a ShuffleBuffer at 
around on its way to the printer. work. Or, you can call us 
Something only a computer could se sf at (215) 667-1713, and 
do before. Comes in especially | ж” we'll clue you in on 
handy if you do lots of printing. all the facts directly. 
Or lengthy manuscripts. of? 

Or voluminous green 

and white spread „e ұғ 
sheets. And by the 


wm 
vid: 
| ин wd 


way, ShuffleBuffer ,% < 
does store up to ‚° v 
128K of information (asi 
and gives you a i * Based 
| оп an average 
By-Pass mode, too. e 4000 character letter 
And Who Spilled The que ee 
Beans 239 Times? 
Most buffers can't - 
tell the printer to porc 
duplicate. If they can, — can un am tni 
they only offer a pi ara а м, шінімен mte HT 
start/stop switch, ur m vam erem SX -— 
which means you're ure, s чи vua vos go T 


the one who has to 
count to 239, Turn 
your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 
Tell it the amount, and 
it counts the copies. 

By itself, 


So, What's The Catch? 


the culprit. You want There isn't any. 

to move para- Sleuth 

graph £1 | around. m Еа 

down d You won't avro rs 

where ж Od find another Ри 

#3 is? y^ . v? е. = buffer that's as slick a | 

Want go? 5 ы " сһагасіет as this one. 

to add a ыз You also won't find one that's е өз 

chart or at friendly with any parallel or serial @ Shu ffleBuffer 
picture? No computer/printer combination. 


problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 
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The Buffer with a Brain 


ә Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, РА 19004 


This is the world's only universal 
buffer. 
With a brain. 


Circle 190 on inquiry card. 


W hile It's easy to 


take a floppy disk for 
granted this ublqultous 
but unglamorous object 
15 the foundation of 
much of our ability to 
use microcomputers at 
reasonable cost. It's 
cheap. portable fast. and 
reliable The fact that we 
rarely notice the floppy 
disk, and then only when 
something goes wrong. 
may lead us to regard it 
with Indifference On the 


other hand. like air. a 


flappy disk is no less im: 
portant for all that we 
think so little about It. 
The following articles 

direct our attention to 
the floppy disk and 
some of Its unseen at- 
tributes. Robert Rodina s 
electron and optical 
microphotographs give 
us a rare look at the 
disk surface and point to 
possible reasons for dif- 
ferences In performance 
between brands. For 
those times when our 
disks scramble our bits, 
Thomas Sterling has 
written a plece on how 
to reorder them. Finally. 
Lester Thompson 
presents an In-depth look 
at various formatting 
techniques and how they 
affect you. 

— Glenn Hartwig 

Technical Editer 
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FOCUSING ON AN UNSUNG COMPONENT 
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COMPARING 
FLOPPY DISKS 


Subjective evaluation 
of magnetic media 


BY ROBERT RODINA 


he question "Which 
disk brand should | 
buy?” often comes 
from business asso- 
ciates and home 
computer users. In 
response to this 
query and to satisfy 
my own curiosity, | 
tested disks from the 
following manufac- 
turers (brand/trade- 
mark in parentheses): 
Dysan Corp. (Dysan). 
Xidex Magnetics (Precision). Maxell Corp. of America 
(Maxell), Contro! Data Corp. (Control Data, or СОС). 
Wabash Datatech Inc. (Wabash) Memorex Corp. 
(Memorex), Nashua Corp. (Nashua). Minnesota Mining & 
Manufacturing Co. (3M). Verbatim Corp. (Datalife), BASF 
Systems Corp. (BASF). Athana Inc. (Athana), TDK Elec- 
tronics Corp. (TDK). and International Business Machines 
Corp. (ІВМ). All brands were 54-inch. double-density. 
48-tpi (tracks per inch) disks with reinforced hub rings. 
Results are listed in the same order the products were 
tested. In all cases but one. a total of 10 sample disks were 
tested for each manufacturer. A local 3M supplier pro- 
vided 2 samples for review. The 3M-supplied sample of 
10 disks arrived too late for testing. 

The disks were visually examined and rated for such 
coating conditions as discoloration spots, visible coating 
streaks, and polishing patterns. These discolorations may 
or may not be electrically or magnetically significant. | 
used an International Scientific Instruments electron micro- 
scope to examine the discoloration spots at 1330 power 
and 3430 power. The light spots seem to be areas where 


Robert Rodina (8014 Northwest Hillside, Weatherby Lake, MO 


64152] is a part-time software consultant for Kinsey Packaging Equip- 
ment. Platte Woods, Missouri. 


a taller-than-normal buildup of iron oxide has received 
more than its share of buffing. while the dark spots ap- 
pear to be minute depressions in the oxide coating 
skipped over by the polisher. A Zeiss optical microscope 
was used at 128 power to observe the polishing results. 
A highly polished medium would tend to improve drive- 
head-to-disk-surface contact and reduce head wear. Table 
| shows the results of this visual survey as they relate to 
the incidence of discoloration spots. 

A normal medium as seen through the electron 
microscope is shown in photo |, and.a spotted area ap- 
pears in photo 2. Photo 3 is typical of the samples that 
had the least polished media as viewed through the op- 
tical microscope. The Xidex surface appears in photo 4. 
The light areas in each photograph are highly polished 
regions. | judged the Xidex and Nashua brands as having 
the highest sheen. with the samples submitted by 3M, 
Memorex, Wabash, and BASF next. followed by the 
balance of the group. 


OPERATIONAL TESTING 


Two computers were selected for testing the disks. One 
computer contained two MPI (Micro Peripherals Inc.) disk 
drives and the other used one MPI and two Siemens 
drives. (The Siemens disk drive division is now called 
World Storage Technology.) All five drive heads were 
cleaned. Each drive head was then aligned using a Dysan 
model 282 alignment disk. 

The first electrical test was to format each disk in double 
density. using a high-sensitivity 6DB6 test pattern. | then 
recorded a test program near track 39 using one of the 
Siemens drives. Next, the program was loaded and ex- 
ecuted on each of the other four drives. All the disks 
passed this interchangeability test, which was designed 
to see if, as some manufacturers claim. a hub-hole toler- 
ance of 0.0005 inch is better than a 0.001-іпсһ tolerance 
at decreasing the probability of a parity read error. Ap- 
parently, no difference will be noticed unless this tolerance 
adds to an already misaligned drive head. 

Next, | ran a speed test (table 2) to see if packaging fric- 
tion affects rotational accuracy. The results are averaged 
over a 10-ѕесопа period. The Dysan alignment disk was 
arbitrarily chosen to set the drive speed to 300 revolu- 
tions per minute (rpm). This speed test was combined with 
my evaluation of audible rotation noise. as judged by ear. 
No correlation was found between jacket-liner noise and 
rotation speed. 

The last test measured recorded amplitude as a func- 
tion of drive-head amplitude (table 3). An "FF" test pat- 
tern was recorded on tracks 16 and 39 of each disk. The 
FF pattern was chosen since it provided a relatively 
smooth test pattern. A Tektronix oscilloscope measured 
the amplitude at the output of the differential operational 
amplifier. The maximum resolution was about 5 millivolts 
(riv) using 50 mV per centimeter vertical sensitivity. Most 
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manufacturers do not include amplitude tests but perform 
similar ones called saturation and resolution tests, as 
specified by ANSI (American National Standards Institute) 
X3B8/78-145. Amplitude should not be a problem with 
good drives, but some brands have difficulty reading 
signals below 200 mV. 


wr н аш св 


Photo Е: An electron microscope view of а norma! 
disk area at 1330x 


= 


Photo 3: A 128x photograph of a disk typical of the least 
polished group 


A wear test would have been useful but | had neither 
the time nor the sacrificial disk drives. Some disk manufac- 
turers rate their products life expectancy at 10 million 
passes before the oxide coating wears away. Based on 10 
million passes, and to make a fair test of each brand, 13 

(continued) 


= елый 2,4, 
Photo 2: The spotted area of a disk 
viewed at 1330x. 


Photo 4: А 128x photograph of а Xidex brand disk showing 


a marked improvement over photo 3. 
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Table 1: Average number of discoloration areas per side. 


new disk drives would have had to run continuously for 
Discolorations may or may not affect the electrical andlor 


approximately 23 days each. Since I'm overendowed with 


magnetic characteristics of a disk, but those due to 


inadequate polishing would tend to increase head wear. 


neither time nor money, | decided to bypass this test. 
OBSERVATIONS 


0-4 54 IO and up А 
І found that some of the Control Data Corp. (CDC) disks 

eS — m _ could not be formatted until they were bulk erased. It was 
Dysan . also difficult to keep identification labels on the CDC 
smi jackets, including their own blue labels. These problems 

axel . 4 : 

сілті nii | were brought to Control Data's attention and have been 
Wabash ( corrected with a variety of measures, including а new 
Memorex 4 jacket design. 
=- i . For some reason, possibly a difference in liner material, 
чь А ч 1 my personal Memorex single-sided. single-density disks 
BASF N operated much more quietly than the double-sided, 
Athana i double-density Memorex disks | surveyed. 
s р The brands sampled did not include all suppliers. The 


Table 2: Speed-test results were averaged over 10 
seconds. initial drive speed was set at 300 rpm. 


13 brands selected seemed to be the most popular. with 
the exception of Xidex. which just started manufacturing 
disks. Brands from companies that distribute disks but do 
not manufacture media of their own were not considered 
in this survey. 

All the disks that were evaluated visually seemed to have 


Avera Nolse 

Speed ironi Low Medium High flimsy jackets except for the 10-mil-thick Xidex brand (а 
Dysan РРА | mil equals 0.001 inch). Хех and Nashua had the high- 
Xidex 300.00 4 есі sheen on their media, denoting a highly polished sur- 
Maxell 299.80 а face and reflecting lower disk drive-head wear and lower 
Control Data 299 95 . агорош expectancy. 
E ak . One manufacturer expressed the concern that samples 
Nashua 300.00 . ° received directly from other manufacturers might be "se- 
3M 299.90 , lected: Based on my purchase of the two top brands after 
Verbatim 299.85 o | finished this survey and subsequent retesting with con- 
Є р . sistent results, | concluded that special selection was 
TDK 300.00 к unlikely. 
IBM 300.00 1 


Table 3: Recorded amplitute in millivolts was measured 


as a function of drive-head amplitude. Manufacturers 
generally perform an American National Standards 


Institute test known as saturation and resolution, which is 


intended to provide complementary information. 


Track 16 — Track 39 


CONCLUSION 


What did all this prove? Only that if you have well-aligned 
drives in good electrical and mechanical condition and 
a good data-separation circuit, most any disk is probably 
usable. If you are having low drive-head amplitude prob- 
lems, or if you have an operational amplifier in the drive 
circuitry that has lost some gain, you might want to con- 
sider a brand that gives up to a 20 percent higher record- 
ed level and touts a tighter hub-hole tolerance. If you are 
concerned with head wear, choose a brand that has the 


Dysan 340 240 : 

Xidex 370 250 most polished finish. 

Maxell 330 210 | have no doubt that if someone else conducted these 
romae. сара - same tests and observations, different results would oc- 
Wabash 355 240 : 

Nemea 330 215 cur. | hope others will come up with alternate approaches 
Nashua 370 250 and publish their findings. 8 

3M 350 240 
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THE THEORY 
OF DISK-ERROR 
CORRECTION 


Algorithms 
for data recovery 


BY THOMAS STERLING 


isk controllers are de- 
signed to provide 
error detection by 
, adding а cyclic 
redundancy check 
(CRC} to each sector 
as it is written. In the 
event of an error. the 
CRC code signals the 
host computer that it 
will have to reread 
the disk sector. Un- 
fortunately, the disk 

| sector is sometimes 
"m and even penam reads will not retrieve the 
data. In this article. I'll describe techniques for 100 per- 
cent recovery of data from multiple disk sectors that are 
otherwise unreadable. 

The first example involves loading one disk track (nine 
sectors) with the information needed to correct any single 
track. I'll then describe how to extend this, using Reed- 
Solomon codes. to allow for the correction of any two 
tracks. 


CORRECTING ONE BAD TRACK 


The simplest means of error correction is the double-parity 
scheme in which parity bits are calculated both horizon- 
tally and vertically, as in table |. If a single error exists. 
the parity bit will be wrong in both the row and column 
of that error. and we can fix the error simply by com- 


Thomas Sterling is a vice-president of Errex Inc., a firm that pro- 
duces error-detection and error-correction programs and products. He 
is also a senior research associate in the physics department al the 
University of Michigan. He can be reached at 117 North First St.. 
Ann Arbor, MI 48104. 


plementing that bit. This technique fails if either a row or 
a column has more than one erroneous bit. It is possible 
to improve error correction somewhat by using a CRC in 
the horizontal direction. This is shown in table 2. 

The CRC will detect an error in a row. regardless of the 
number of bits that are in error in the row. Notice that 
it is now possible to correct an entire row. This method 
fails if errors are found in more than one row. While CRCs 
are not perfect, they are good enough that the possibili- 
ty of one failing will be ignored in this presentation. 

In the case of disks. data is recorded on concentric 
tracks. Thus. instead of having vertical and horizontal pari- 
ty calculation. we have it from hub hole to outermost track 
(radial) and for the data stored in each concentric track 
(azimuthal). Because the disks already have error detec- 
tion in the azimuthal direction (CRC), we merely need to 
add correction information (parity) in the radial direction. 
This is accomplished by making one track the parity-bit 
repository for all the other tracks, as in table 3. In other 
words, analyze all the other tracks using an exclusive-OR 
function (ехсіџѕіме-О is a logic operator having the prop- 
erty that if P is a statement and Q is a statement, then 
P exclusive-OR О is true if either but not both statements 
are true, false if both are true or both are false). Track 80 
is reserved for the parity-correction information. 

How good is the error correction at this point? We can 
correct either any single sector in each radial slice or all 
nine sectors in a track, provided only one sector in a radial 
slice has an error. A significant improvement can be made 
by staggering the sectors by two as the radial parity is 
calculated. as in table 4. The pattern for tracks 1 through 
9 repeats through track 79. Track 80 again is reserved for 
the parity-correction information. 

By using this staggered or spiral parity. we can correct 
nine contiguous sectors on one radial slice while retain- 
ing the ability to correct any single track. Thus. the data 
lost to a radial scratch, for example, within a nine-track 
span and affecting only one sector in each track can be 
recovered. 

Therefore, by using one track for correction and using 
spiral parity, we can correct 


|. any single track (nine sectors) 

2. any nine sectors in a radial slice 

3. any four adjacent pairs of sectors in a radial slice 
4. any set of sectors (up to nine) of which no two lie 
on the same spiral 


When a bad sector is discovered, it can be recovered 
by using the exclusive-OR function on all other sectors in 
its spiral. including the sector on the correction track. This 
technique fails whenever more than one bad sector exists 
on any spiral. However. bad sectors in spirals that have 
only one bad sector still can be corrected even if other 
spirals have more than one bad sector. 

(continued) 
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Table 1: Double parity is the simplest error-correction method. axbec closure 
laxbixesaxibxci associative 
XXXXXXX!P axbsbxa commutative 
ХХХХХХХІР axib«cisiaxbi«(axci distributive 
XXXXXXX!P 
XX XXXXX!P Given special elements 0. 1, and г: 
a a а+0=а additive identity 
PPPPPPP ах | =а multiplicative Identity 
quo 
where X = data bit (1 or О and P = bit (1 or 0) wer de Inverse exists 
peny lexcept for 0} 
a*(-alsQ additive Inverse 
Table 2: Су redundancy checking can recover more Of special Importance: 
than one erroneous bit per row but only in one row. a+aed Each element is Its 
Own inverse. 
ХХХХХХХІ СЕС Taa Each nonzero element 
XXXXXXX!CRC expressed as an 
special element 2. 
PPPPPPP 
Table 6: Reed-Solomon codes can be used for added 
Table 3: Sector numbers used for parity calculation yield error-correction capability in more than two tracks, but the 
error detection in the radial direction on top of a cyclic cost is increased overhead and greater complexity in code 
redundancy check in the azimuthal direction. generation. 
Parity Correction Overhead Tracks Maximum Sectors 
Ist 2nd 3rd sth Sth 6th 79th Track Tracks Percentage Correctable Correctable 
око ó.( 1! 1 4 | 13 | 9 
2 X oe а 2 2 | 
2 2.5 2 T. 
3.3 3 3 3 3 з 3 3 38 3 a9 
44 4 4 4 4 а а м ib $ 36 
5 5 5 5 $ 5 $ 5 
5 6.3 5 45 
6 6 6 6 6 6 6 6 
6 1.5 8 54 
! 32 ?" T T I 7 7 2 88 2 53 
B 8 8 B B B 8 8 8 100 8 72 
99 9 9 9 9 9 9 қ 


Table 4: Staggering the sectors by two results in spiral 
parity calculation and increases the number of radial REED-SOLOMON CODES 


correctable sectors to nine. Any two tracks can be reconstructed by adding a radial 


Track Parity Reed-Solomon code that would be stored in a second cor- 
Ist 2nd 3rd 4th 5th 6th 7th Bth 9th ., Track rection track. (Reed-Solomon codes are thoroughly dis- 
143 EIAI223 "3 cussed in Error-Correcting Codes by W. Wesley Peterson and 
3 5 7 9 2 4 6 8 | 2028 E. J. Weldon Ir. IThe MIT Press, 1972].) И would be calcu- 
46 8 | з 5 719 2 .9 өзе: using the same spiral techniques as for the parity 
5 7 9 2 4 6 8 | 3 . | a е, 
7% ^ 3 3 Е ! : : : The Reed-Solomon codes for 8-bit bytes are based on 
ІҮ ЕТТІ”; the fact that we can define multiplication and addition for 
оо 46813 5 7 25 bytes that satisfy the rules in table 5. 
This type of structure is called a finite Galois field 
(Evariste Galois was а 19th-century French mathematician). 
Table 5: Reed-Solomon codes let you reconstruct Addition for the Galois field is bitwise exclusive-OR. Multi- 
any two tracks. plication is complicated and beyond the scope of this ar- 
ticle. The important distinction from regular arithmetic 
wn ын ата manlig comes from the closure rule: the multiplication of two 8-bit 
a+b=c dosure ‘ à 
143+ +Сс=а+ (+) associative bytes is itself an 8-bit byte. 
a+bebea commutative In order to use the Reed-Solomon code for data bytes 
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d,, d... .d,. we find two unique check bytes, c, апа с,, 
such that 

d,--d,.., +... +d, TCtC, =Q 
and 

(d,,x2"*'}+(d,_)%2")+ 

Kid xz!)-(e xz Hc, -0 
The first equation is the parity described earlier. The sec- 
ond equation is new and more complicated. 

When a single bad sector is found, the relationship in 
the first equation shows that it can be corrected by add- 
ing the corresponding bytes in all the other sectors in its 
spiral (including с, and c}. as shown above). If two bad 


sectors exist, the correction is more difficult. Assume we 
have bad sectors n, and n,; then 


da, tds, = 


+... + +1 +da -1+ 
TOLL LI -it 


РР +d), +0, +С; 95, 


(аха + (dy, xiz" = 
жа“... + Ido, іа 
T" tÍc,x2) 2C, -S, 


We сап now find da, and d,, in terms of S and 5): 
S, +z" xS 


da (2^2*!] e (z^1*] 
e 2 51+ [[2^1*!) xS; 


n? (274%! -(z^1**y 


Therefore, by using two tracks for correction informa- 
tion, we can correct 


1. any two tracks (18 sectors) 

2. any 18 sectors in a radial slice 

3. any nine adjacent pairs of sectors in a radial slice 
4. any set of sectors (up to 18) of which no 3 lie on the 
same spiral 


Reed-Solomon codes can be made to use any number 
of check bytes, but the generation and correction become 
increasingly difficult. For each extra track of correction 
capability, another track of check bytes is needed, as 
shown in table 6. 


CONCLUSION 


The application of Reed-Solomon codes to information 
stored on disks can provide an effective means of recover- 
ing unreadable sectors. The low overhead percentage 
needed to retain the correction information makes the use 
of error detection and correction viable on disks. Ш 


FLOPPY-DISK 
FORMATS 


Shedding some light on 
tracks, sectors, fields, 
and encoding schemes 


BY LESTER E. THOMPSON 


f the four primary 
technologies that let 
a computer handle 
store, and manipulate 
data—applications 
software, the operat- 
ing system, the con- 
troller, and magnetic 
media formatting— 
generally the least is 
known about media 
formatting. Most pro- 
grammers and users 
work with the appli- 
cations-program part of the operating system. They don't 
know much about controllers and formats because they 
are isolated from these technologies. In this article, I'll look 
at the most popular disk formats available and try to 
dispel some of the mystery surrounding incompatibility 
and standardization. 

Before a floppy disk can be used in a computer. it must 
be formatted with a magnetic pattern. This pattern forms 
the structure that stores data In discrete concentric circles 
called tracks. Tracks are accessed by a magnetic head that 
is stepped mechanically from track to track under com- 
puter control. The format serves as a road map for the 
computer and helps it locate and retrieve stored informa- 
tion. The format tells the computer where to enter the data 
and how to find it later on. 

There is no standard format in the computer industry. 
Different formats are chosen to enhance hardware costs, 
data-storage capacity, reliability, speed of data access, 
(continued on page 436) 
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At long last,thereis 


the business mind with 
the business system, effortlessly. 


Software so totally different and uniquely 
intelligent that 1t can create and carry through complex 
projects by itself. Extraordinary software with the capacity 

to adapt to a range of users' abilities, and grow in sophistication as 
their needs expand. 

Introducing Smart Software from Innovative Software? There's 
never been a software system like it before. Nor is there anything else 
like it today. 

That's because no other software has the capability to complete 
and repeat complex projects—from start to finish—on its own. Not by 
memorizing keystrokes (like a macro), but by adjusting to your project 
changes; and open-endedly performing dedicated applications. 

Entire projects—spreadsheet to data base to graphics to word 

rocessing—can be completed without supervision; freeing your time 
or running your business, rather than running your business software. 

In addition, Smart Software puts to rest, once and for all, the 
ease-of-use versus power dilemma, because this unprecedented soft- 
ware is as workable for beginners, 
as it is powerful for experts. 

Smart Software was created 
to work for you, relentlessly. 
Structured to integrate with its 
smart mates, automatically. And 
designed to communicate with 
cal bé GETSMART or vit your оса mper denier for adora" — T}Ot-SO-SMart software, brilliantly. 

The one-of-a-kind Smart Software System. Undoubtedly the 
most productive tool ever conceived for the business mind. 


T 
| 
[ 
Ш 


| 


na 
I 


The Smart Software System m currently available for the IBM PC) XT and compatibles, in Kansas, call 913-383-1089. © 1984 lanovetive Software, Inc. Circle 188 on inquiry card. 


software that 


BIG PROJECTS 


ON SMALL MACHINES 


BY WILLIAM F. 
APPELBE AND 
ALEX POURNELLE 
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IF YOU ARE a programmer, you were prob- 
ably first introduced to programming by 
means of small simple problems. After 
mastering a dozen or so small programs you 
may have become somewhat overconfident 
in your programming talent. After all. since it 
took you only a couple of hours to write and 
debug a 100-line prograrn to print mail labels, 
you may think that it should take only 50 times 
as long to write a 5000-line compiler. Al- 
though you do have to understand such things 
as system calls, code files, etc., all of these are 
documented in some fashlon, so there really 
is no reason you should not be able to de- 
velop a major software product on your own, 
right? 

Wrong! 

Overconfidence in your own programming 
ability can cause you to ignore the major 
hurdles to successful development of large 
software projects: project management and 
organization. Large software projects typical- 
ly take one man-day per 10 lines of delivered 
(i.e, tested and debugged) source code. This 
means that it might take you as long as 500 
days to develop а 5000-lIne compiler. The 
10-іпеѕ-рег-дау figure includes all the time it 
takes to design. code, and test the program 
and write the documentation. 

Typically. less than 20 percent of the proj- 
ect time is actually taken up writing code: the 
rest goes into organizing the project and de- 
signing and testing the code. 


SOFTWARE ENGINEERING 
Ideally. you need a disciplined, methodical ap- 
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Software engineering on microcomputers 


proach to develop software. Unfortunately, no 
one approach is universally applicable to all 
software projects. Nevertheless, there are 
many effective tools available to assist you in 
designing, coding. testing. maintaining. and 
organizing software projects. 

Until recently, microcomputers generally 
were not capable of supporting large software 
systems because of their limited memory and 
small, slow storage (cassette tapes and low- 
density floppy disks). However, the advent of 
powerful 16- and 32-bit microprocessors, in- 
expensive memory, and hard-disk and RAM- 
disk drives has meant that microcomputers 
are now capable of supporting complex soft- 
ware such as databases and sophisticated 
word processors. In addition, a wide range of 
software tools such as compilers can be 
bought for most popular microcomputers. 

Thus, computer enthusiasts are beginning 
to develop large software projects. Fortunate- 
ly. tools and techniques exist to minimize the 
risk of developing a software flop. 

Most colleges offer introductory and ad- 
vanced programming courses in various lan- 
guages, but rarely do they offer courses to 
teach students to develop large software ргој- 
ects. Thus, most professional programmers 
learn software engineering on the job. from 
co-workers and their own mistakes. 


THE SOFTWARE LIFE CYCLE 


The software life cycle can be roughly divided 
into six phases: requirements analysis, speci- 
fication, design. coding. testing. and malnte- 
nance, 

During the requirements-analysis phase you 
have to determine what the software should 
do and what environment it will be used in. 
Requirements analysis also involves estimat- 
ing the resources (such as time, money, and 
personnel) needed to develop the software 
and documentation. 

In the specification phase you determine the 
softwares components and the interfaces be- 
tween components. 

During the design phase you describe the 


algorithms and data structures used in each 
software component. 

[n the coding phase you code the software 
components in the programming language 
you've chosen during the requirements- 
analysis phase. 

[n the testing phase you check each of the 
software components and then test the com- 
bined components that form the complete 
system. 

The maintenance phase is an ongoing pro- 
cess. You have to correct bugs found after the 
software has been "released" and adapt the 
software to new applications and environ- 
ments. 

The organization and tools necessary to suc- 
cessfully complete a software project depend 
on who the users will be and the size of the 
project. If you are developing software for 
your own use. testing, maintenance, and docu- 
mentation can be incidental. If you are devel- 
oping software intended for naive or remote 
users, then it is critical to make sure you 
understand the users needs during require- 
ments analysis before you start to design and 
code the software. 


ESTIMATING PROJECT SIZE 
AND DIFFICULTY 
The most common way to estimate the size 
of a project is to estimate the number of lines 
of source code in the product. A small proj- 
ect (up to 1000 lines of source code) can be 
developed by a single person. Larger projects 
(1000-10,000 lines of code) are usually devel- 
oped by a small team. And still larger proj- 
ects are often divided among several teams. 
Since you will not know the exact number 
of lines of source code the project will have 
until you are finished coding. it is vital to get 
a good estimate before you start. There are 
two ways to get an estimate: 


1. Ask someone who has completed a 
similar project. This is the best approach 
because such an "expert" can give you a 
lot of helpful suggestions. However, there 
are.two pitfalls in this approach: the expert 
may be more talented than you. and the 
project may not be as similar as you think. 
2. Determine the size of a program that is 
similar to the project you are contemplat- 
ing (see table 1 for some examples). Even 
if you can only estimate the size of the ob- 
ject code, this will give a good hint as to 
the size of the source code. 


It's a good idea to design or implement a 
small prototype of your program to get some 
idea of the size of each of the components 
of the system. The more you know about your 
subject, the better your final program is like- 
ly to be 


GUIDELINES FOR A LARGE 
SOFTWARE PROJECT 


Although there is no universal rule for suc- 
cessfully developing large software projects, 
there are guidelines that apply to the majori- 
ty of software projects. The guidelines we will 
discuss are based on our experience super- 
vising and participating in team software proj- 
ects, including a project to develop compllers 
for a subset of Ada, written in Pascal, assigned 
to ай computer science undergraduates at 
UCSD. 


GETTING STARTED —ANALYZING 
PROJECT REQUIREMENTS 

The most important, and often overlooked, 
first step in developing any software project 
is getting a good definition of what the soft- 
ware should do and how it should interface 
with users and other software and hardware. 
In the case of a compiler project, this includes 
getting a reference manual for the language. 
deciding on the object language the cornpiler 
will generate (eg. assembly language or 
binary code). and deciding how "user friend- 
ly" the compiler will be. 

In sorne projects it is difficult to get a precise 
definition of the user's requirements. In such 
cases the best approach is to build a prototype. 
test it on users, and then redevelop the soft- 
ware as necessary. Make sure the prototype 
15 of manageable size. 

Once you have a good definition of what the 
software should do, estimate the size of the 
project. If the project is more than a few thou- 
sand lines of code it is probably too big for 
one person alone to develop for two reasons: 


1. Time—Even working full-time it is unlikely 

that you could produce as many as a hun- 

dred lines of debugged and tested code 
(continued on page 446) 


Table |: Software project sizes. 
Software 


Operating Systems 
CPIM 
UCSD Pascal 
UNIX [includes utilities) 


Assembly languages 

Simple 

Complex (indudes macros) 
Compilers 

A (without optimization 


dBASE ìl 


Source Language 


Assembler and РЕВО | 


Pascal 
C and Assembler 


Assembler 
Assembler 


Pascal 
Pascal or Ada 


Assembler 
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A year's worth of reports, plans, schedules, 
charts, graphs, files,facts and figures 
and it tul all be lost in the blinkof an eye. 


The most important part of 
your computer may be the part you've 
considered least— the floppy disk. After 
all, there doesn't seem to be much dif- 
ference between one disk and another. 
But now Fuji introduces a floppy disk 
that's worth a second look. 

We designed our disk with the 
understanding that one microscopic 
imperfection can erase pages of crucial 
data. That's why every Fuji Film Floppy 
Disk is rigidly inspected after each pro- 
duction process. Апа that's why each 
one is backed with a lifetime warranty. 

We've even considered how 
carefully a disk has to be handled, so we 
designed user-friendly packaging that 
makes it easier to get the disk out of the 


Circle 157 on Inquiry card. 


box. Апа we provided plenty of labeling 
space, so you won't have any trouble 
telling which disk is which. 

So think twice before buying a 
floppy disk. And then buy the one you 
won't have any second thoughts about. 
Fuji Film Floppy Disks. 


"ies gives you better an ИЦ 


© 1984 Fup Photo Fim Ц S А inc , Magnetic Products Div.. 350 Frith Avenue, NY. NY 10118 
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Graphics 


FRACTALS 

by Peter R. Sjrensen .............. 157 
Laser GRAPHICS AND ANIMATION 

by Joan Collins and Doug Tucker ...... 177 


THE COMPUTER А5 AN ARTISTIC TOOL 


by Isaac Victor Kerlow ............. 189 
COMPUTER LANDSCAPES 

by Daniel Cooper ................. 211 
EDITOR'S CHOICE 

by Jane Morrill Tazelaar ............ 221 
CoLoR CONSIDERATIONS 

by Lee Baldwin . . + возе КЕК +. 
REAL TIME 3-2 GRAPHICS 

FOR MICROCOMPUTERS 

by Marcus Newton .......... Заманай 251 
FROM PIXELS TO MiCRODOTS 

by Jane Morrill Tazelaar ............ 289 


THERE'S A WORLD of change occurring in the microcomputer industry and 
graphics is a big part of it. Since the creation of computers. more and more 
power has been packed into smaller and smaller boxes and the price of that 
power has continued to drop. We have seen accounting systems, process con- 
trol, high-level mathematics, and many other functions move from mainframes 
to microcomputers, at first with limited capabilities and then often with greater 
power and ease of use than the original mainframe system had. Originally. 
microcomputers were limited by their memory capacity. but as miniaturiza- 
tion and technology have progressed that problem has been solved. Conse- 
quently, today we have essentially micro-mainframes. 

For many years, the really exciting, creative, eye-grabbing graphics created 
on computers have been the exclusive realm of large mainframe systems. This 
is changing. Currently the microcomputer's main limitations lie In the areas 
of processing speed and image resolution. Calculation and processing speeds 
have increased incredibly since the advent of microcomputers and there 15 
every reason to believe that this trend will continue, although undoubtedly 
at a slower rate. And image resolution is one of the major concerns of the 
microcomputer graphics community today. There are new developments tak- 
ing place that modify the whole concept of resolution and greatly increase 
the potential for microcomputers in graphics. One of these developments is 
discussed in "From Pixels to Microdots.” 

What are we capable of now? And where are we going? These are the ques- 
tions on which this issue is based. Peter К. 5фгепвел 5 article “Fractals” delves 
into the fascinating—and beautiful—world of complex mathematics and its rela- 
tionship to the world around us. Joan Collins and Doug Tucker provide us with 
a glimpse into the spectacular world of laser graphics in entertainment with 
"Laser Graphics and Animation.” And the private, creative world of the artist 
is opened for our eyes in "The Computer as an Artistic Tool" by Isaac Victor 
Kerlow. 

"RealTime 3-D Graphics for Microcomputers" by Marcus Newton provides 
an assembly-language routine for 16-bit microcomputer animation, while Lee 
Baldwin explores the Importance of color in computer graphics systems with 
"Color Considerations: 

For readers who would like to experiment with computer art but aren't 
satisfied with the transient nature of an image on a computer screen or its 
size on a 35mm slide, Daniel Cooper shows us how to create silkscreen 
originals from microcomputer graphics in "Computer Landscapes.” 

And there is a short but unusual section on computer-generated art. The 
unusual part of "Editor's Choice" is the lack of attending copy. This is a pure- 
ly visual section which we hope you will enjoy. 

Some of these articles are noticeably beyond the scope of today's microcom- 
puters, but if the past is any indication, the future is not far away. 


—]Jane Morrill Tazelaar, Technical Editor 
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Draw Your Way to the Top 


PC-Draw Will Increase Your Office Productivity. 
Апа Upward Mobility. 


magine. You now have the capability to graphically 
depict your best ideas, plans, designs and proposals. /n 
color or black & white. Accurately. Completely. Dramati- 
cally. Concepts presented so forcefully — уе! so simply — 
that you leave that critical meeting 
with upper management... totally 
confident of success. 
And you win. Your secret 
weapon? PC-Draw. А powerful in- 
teractive graphics program for the 
IBM PC or XT™ — unlike anything 
else on the market. Using PC-Draw 
you create virtually anything that can 
be drawn with pencil and paper. Quick- 
ly. Easily. With far greater detail. 
PC-Draw is ideal for presentation graphics, proposals, 


systems design, forms, diagrams ... and an endless vanety 
of charts, graphs and illustrations. PC-Draw allows you to 
produce drawings ир to 99 pages long. Several templates 
come with PC-Draw including Flowcharting, Electricai 
Design, Office Layout, and Alternate Text. In addition 
you create and store your own unlimited supply of user 
defined symbols. 

PC-Draw includes an easy-to-follow interactive tuto- 
rial. Requires IBM PC or XT** or compatible, graphics 
adapter and graphics monitor. Version for PCjr available. 
Graphic boards, plotters at competitive prices. 

Shhh! Don't tell your office competition about PC-Draw. 
They'll catch on soon enough. For free brochure or to 
order call 800/2PC-DRAW. In Texas or for customer 
service call 214/234-1769. Micrografx, Inc., 1701 N. 
Greenville Ave., Suite 305, Richardson, Texas 75081. 


MICROGRAFX 


(Most poplar plotters and printers supported.) 


The Picture of Success. 
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FRACTALS 


BY PETER R. SØRENSEN 


Exploring the rough edges 


THIS IS AN ADVENTURE story about 
some contemporary explorers, the ter- 
ritories they are pioneering. and the 
strange beasts that inhabit those distant 
lands. The explorers are mathemati- 
cians, their virgin territories are frac- 
tional dimensions {fractals}, with im- 
material landscapes and monsters that 
can be seen only on computer screens. 

The story began in the latter part of 
the last century when a few maverick 
mathematicians started to rebel against 
the idealistic concepts that had per- 
sisted in mathematics since the days of 
Euclid. The prevailing thought was that 
the universe could be described in 
terms of the perfect forms of standard 
geometry and the dynamics of Newton. 
But nature isnt simple and orderly 
enough to fit that descriptlon. "Clouds 
are not spheres, mountains are not 
cones, coastlines are not circles, and 
bark is not smooth, nor does lightning 
travel in a straight line? says Dr. Benoit 
B. Mandelbrot. the 59-year-old French 
mathematician who is the foremost frac- 
tal pioneer today (he coined the term 
"fractal"). Mandelbrot was insplred by 
those early mavericks, people such as 
Cantor. Peano, Hausdorff, and Koch 
who dared to go against the establish- 
ment (for which they were rewarded by 
having their theories termed a "gallery 
of monsters,” "pathological" "psychot- 
ic; and even “terrifying’’). 


between dimensions 


Nonetheless, they forged ahead for 
some fifty years—until the 1920s. How- 
ever, their discoveries were not widely 
embraced until 1975 when Mandelbrot 
used fractals as the starting point for his 
own research. "I show; he says, “that 
behind their very wildest creations. 
unknown to them and to several genera- 
tions of followers lie worlds of interest 
to all those who celebrate nature by try- 
ing to imitate it. [In addition, fractal 
geometry reveals that some of the most 
austerely formal chapters of mathemat- 
ics had a hidden face: a world of beauty 
unsuspected until now.’ (Reference 1.) 

Fractals have a great many faces. 
Sometimes they are "dragon curves; 
convoluted lines that twist and turn with 
mind-boggling complexity, or they can 
be made to look exactly like mountain 
ranges. Perhaps the most fascinating are 
the four-dimensional fractals. with their 
bizarre and beautiful organic contours 
that we can see only in three-dimen- 
sional slices. Fractals can even mimic 
the activity of the stock market, the mo- 
tion of molecules, and the growth of 
Peter К. Sorensen (Second Genesis, 686744 
Fountain Ave, Hollywood, CA 90028) is a 
freelance author and computer-graphics consul- 
tant who has designed and directed special ef- 
fects for film and video. He spoke at the Na- 
tional Computer Graphics Association (NCGA) 
conference. 


plants. Consequently, their uses range 
from physics, biology. and sociology. to 
art and even motion-picture scene 
simulation. 

Whatever form they take, fractals 
would be almost impossible to create 
without the aid of computers, This is 
true because, while the formulas that 
generate fractals are fairly simple, they 
must be calculated over and over—each 
time using the result of the previous cal- 
culation as the start of the next. All but 
the simplest are calculated millions of 
times. And, the calculation aside, the 
rendering of the result requires the pre- 
cision of computer graphics for proper 
execution—as a glance at the accom- 
panying figures will show. 


WHAT ARE FRACTALS? 


A widely held but mistaken belief 
equates fractals with random numbers. 
Actually. random fractals are only one 
special breed of fractal—the kind that 
imitates natural phenomena. In par- 
ticular, the abllity of fractals to generate 
mountains with startling realism has 
caught the public's attention. The peaks 
and valleys of these mountain ranges. 
as well as the texture on thelr slopes, 
are determined randomly. of course, but 
that's not the fractal part. The fractal 
component is what controls the genera- 
tion of the random numbers so that you 

(continued) 
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can get rugged peaks like the Rockies 
or gentle slopes like the Catskills. Many 
other kinds of fractals, the so-called 
“Dragons,” for instance, are not random 
at all. 

The one essential element of fractals 
is their peculiar fractional dimensionali- 
ty. Апа, in practice every fractal that has 
ever been of use has also had self-simi- 
larity in one way or another—the small 
parts look like the big parts—but even 
that isn't a mathematical requirement. 
(Note that random fractals are statisti- 
cally self-similar, so even though they 
don't repeat their pattern exactly, they 
clearly have the same look to them, no 
matter what level of their detail you 
observe. See photo 1. This is a series 
of enlargements that depict this self- 
similarity.) 

Here is where the adventure really 
begins—with the exploration of these 
fractional dimensions. You may know 
that a straight line is considered to have 
one dimension, a flat plane has two 


Photo I: A series of enlargements of a fractal showing statistical self-similarity at ail 


FRACTALS 


dimensions, and a volume of space has 
three. All very neat and tidy stuff from 
Classical mathematics but that's our 
jumping-off point. Now Euclid would 
say that the dimensions fit into neat 
pigeonholes, first, second. or third (we'll 
get into the fourth a little later), but the 
maverick mathematicians challenged 
that notion and said that between the 
first and second dimensions was a con- 
tinuous blending. as one dimension 
blended into two dimensions, and so 
on. 

Mandelbrot explains, "Mathemati- 
cians recognized during their 1875-1925 
crisis that a proper understanding of ir- 
regularity or fragmentation (as of reg- 
ularity or connectedness) cannot be 
satisfied with defining dimension as a 
number of coordinates. To my mind the 
main fact is that the loose notion of 
dimension turns out to have many 
mathematical facets that not only are 
conceptually distinct but may lead to 
different numerical values.’ 


к 


scales 


of magnification. (Computer graphics by Greg Turk: photo by David Coons.) 
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Consider the wiggly line in figure la. 
In traditional topology the line would be 
said to be one-dimensional even though 
it exists in two-dimensional space. But 
in the way the maverick Felix Hausdorff 
defines dimension, the lines dimen- 
sionality is 1.8687 because—and what 
follows will be an intuitive explanation 
rather than a technical one—the more 
complicated the wiggles get. the more 
the line's single dimension approaches 
the second dimension, until it could 
become infinitely wiggly, infinitely long. 
fill the plane, and be thoroughly 
two-dimensional. Notice also, that the 
larger features of the shape are the 
same as the smaller ones in figure 1b, 
which again illustrates the concept of 
self-similarity. See also figure 2. a self- 
homeographic fractal. (Note that these are 
nonrandom fractals.) 

Just because the mathematicians have 
more than one way of defining dimen- 
sion doesn't mean that one way is right 
and the other way is wrong. Both the 
Hausdorff and the topological defini- 
tions are valid and functioning tools, 
although it took half a century of war- 
fare to get the new definition accepted. 
This business of dimension is so baslc 
to the structure of the universe that we 
shouldn't be surprised if it has apparent- 
ly contradictory qualities—just as light 
seems to be both a particle and a wave. 

When randomness is included in the 
fractal equation, the geometric beauty 
of the nonrandom fractals changes to 
the organic beauty of natural form. The 
branching of trees, the meandering of 
streams, the awesome expanse of stars 
and galaxies throughout the heavens— 
even the scattered paths of nuclear 
particles—are all natural fractals. 

A frequently used illustration of frac- 
tals in nature is the measurement of 
continental coastlines. Mandelbrot uses 
Britain as an example, observing that 
the ragged outline on a map of the 
Island has a fractal dimension some- 
what greater than 1. If you look at a map 
with greater detail but the same scale. 
the coastline's length seems to increase. 
"The result is most peculiar: coastline 
length turns out to be an elusive notion 
that slips between the fingers of one 
who wants to grasp It. All measurement 
methods ultimately lead to the conclu- 
sion that the coastline's length is very 
large and so ill determined that it is best 

(continued) 


Houston Instrument's 


new 20,9 - 


Houston Instrument has molded superior 
electronics into a handy 8" x 7" wedge- 
shaped tablet to give you a high-precision 
digitizer that also can be used as a mouse for 
cursor control. 

By simply touching stylus to pad, you 
can drive the cursor to any point on your 
computer screen. бо, with the PC Pad 
and appropriate software, you get the 


the compact digitizer 
with mouse-ability" 


capabilities of a mouse and a digitizer in one 
small product...for one low price— $395. ° 


Features for Professionals 

For systems builders, or for software 
authors who want to create a graphics 
package for an innovative product, the PC 
Pad is a períect mix of convenient size and 
advanced capability. 

With a PC Pad, you can convert minute 
details into data a computer can store. À 
PC Pad wil! address over one million 
individual points, allowing you to utilize 
sophisticated graphics monitors. No other 
digitizer its size has comparable resolution. 


Easy to Interface 
The PC Pad is compatible with the same 
serial formats used with Houston 
Instrument's popular HIPAD ™ digitizers, 
and can be used with any computer which 
has an RS-232-C interface. 


For more information about the compact, 
versatile PC Рай, contact Houston 
Instrument, P.O. Box 15720, Austin, Texas 
78761 or call (512)835-0900. Outside Texas 
call 800-531-5208 for the name and location 
of your nearest representative. Іп Europe 
contact Houston Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, Belgium. Tel. 
059-27-74-45, TLX. 846-81399. 


houston 
instrument 
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FRACTALS 


Photo 2: These three images show how different kinds of fractal landscapes can be created 
from the same random database by accentuating or supressing the vertical scale in various 
ways. Notice that you can find exactly corresponding details in each scene. The pictures were 
created by Dr. Richard F. Voss in 1983 as improved versions of similar mountains that ap- 
pear in The Fractal Geometry of Nature. 


160 BYTE * SEPTEMBER 1984 


considered infinite: 

You can imagine what it would be like 
if you were to walk around Britain meas- 
uring the coast. If you used a yardstick 
you'd get a considerably shorter length 
than if you used a pair of calipers set 
a centimeter apart. Then you could go 
completely crazy and measure around 
every grain of sand—assuming you 
could stop the motion of the water. You 
get the idea. This "experiment" also 
shows how self-similarity is limited in the 
physical world, since the coastline has 
the same texture on several different 
scales, but as you continue to zoom in 
you reach a point where you can detect 
the difference between beaches, rocky 
shores, and marshlands. Still, the sand, 
rocks and mud can all be described 
with their own fractal equations. 

So far we have been investigating the 
fractal qualities of lines. We can easily 
extend the notion of fractional dimen- 
sion to surfaces—which is where the 
mountains come in. A perfectly flat 
sheet of aluminum foil. for example. is 
essentially a two-dimensional surface. If 
you wrinkle it up you cause it. in the 
topological sense, to fill three dimen- 
sions, but in the fractal sense it then has 
two-plus-some-fraction dimensions. De- 
pending on just how wrinkly it is. its 
dimension increases. Only when it be- 
came infinitely wrinkled would it have 
three dimensions às far as Hausdorff is 
concerned. So if you are generating 
mountains on your computer, they 
would get rougher and rougher as you 
increased their fractal dimension. 

Creating mountains involves generat- 
ing a lot of random numbers to get the 
altitudes of the myriad peaks and 
valleys, but the fractal component pre- 
vents those numbers from becoming 
chaotic. If you wrote a program that just 
generated random numbers willy-nilly 
you could wind up with your tallest 
peak right next to your deepest valley. 
Nature doesnt work that way. For іп- 
stance, the peak of Mt. Everest isn't right 
next to Death Valley. And while you 
could tinker with your program so that 
it would take neighboring altitudes in- 
to account, you'd not be properly im- 
itating nature unless you reinvented 
fractals. 

When making fractal mountains there 
are several tricks you can use to get dif- 
ferent kinds of terrain from the same 

(continued) 


Only from Topaz... 


Powermaker Micro UPS 
Uninterruptible, computer-grade power 
— at half the cost 


It's in a class by itself. 

For about half the cost of other Unin- 
terruptible Power Systems, you can 
now get the same degree of protection 
with our Powermaker Micro UPS. This 
remarkable new system eliminates com- 
puter problems caused by blackouts, 
brownouts, voltage sags and power-line 
noise. 

Providing up to 75 minutes of con- 
tinuous computer-grade power, our 
Powermaker Micro UPS is compatible 
with microcomputers and PC's. It's 
fully automatic, maintenance-free, 
portable and compact. It fits neatly 
alongside or under your desk or work- 
station. And because you can t always 
tell when you've lost primary power, 
our little UPS even features an audible 
line-loss alarm. 


But best of all is the price. Тһе Power- 
maker Micro UPS is priced right and is 
ready for immediate shipment. Find out 
more about our Powermaker Micro UPS. 
Call us at (619) 279-0831, or contact 
your local Square D distributor. 


fractal dimension. For instance, moun- 
tains usually have foothills that level off, 
even though they may be generated 
from the same fractal. As the vertical 
scale increases above a certain level you 
can easily increase or decrease the 
value of the altitude numbers to get the 
desired contrasting contours. Photo 2 
shows three remarkably different land- 
scapes created from the same random 
fractal database by Dr. Richard F. Voss 
at the IBM Thomas |. Watson Research 
Center. You can see that the relation- 
ships between the various mountains 
and between the lowlands and the 
mountains can be made to vary drama- 
tically. The scene's coloration is related 


FRACTALS 


to altitude but "tweaked" so that the 
landscape doesn't look like it was just 
dipped in paint up to various levels. 

Creating such landscapes with strict 
mathernatical purity is computational- 
ly expensive. But, since fractals can 
enrich the quality of computer graphics 
in motion pictures and television. short- 
cuts have been devised to speed up the 
process of picture generation. Foremost 
in this specialized application of fractals 
is the computer graphics team at Lucas- 
film. (See "Simulating Reality with Com- 
puter Graphics" by Peter R. Sórensen. 
March BYTE, page 106, for examples of 
fractal mountains and plants created by 
the Lucasfilm team.) 


Photo 3: A four-dimensional generalization of a self-squared dragon by Alan Norton 
displaying all of its different components. Its formula is: 1.06i X(1—X). If you plug the first 
factor in Norton's formulas into Greg Turk's program (listing 1). you will get a slice of the 


three-dimensional dragon. 
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THE FOUR-DIMENSIONAL 
FRACTAL ZONE 


At last it's time to step boldly into the 
fourth dimension. Einstein defines the 
fourth dimension as time, and as far as 
our existence in the world is concerned. 
that's true. But there are other ways of 
defining the fourth dimension. and the 
one were going to explore can be 
thought of as being at 90 degrees to the 
first three dimensions. Now, obviously 
there is по way you can fit a fourth 
9O-degree angle into our physical 
space—which explains why time suits 
the other definition so well. As far as 
mathematicians are concerned, the 
numbers can be made to work that way 
and produce useful results, so let's take 
them at their word. Among the more in- 
teresting phenomena out there are the 
algebraic operations known as 
quaternions. 

Intriguingly. you can only do normal 
arithmetic in three places: in one dimen- 
sion (the kind of everyday math we use 
to balance our checkbooks), in two 
dimensions {known as the “complex 
plane" and in four dimensions (the 
quaternions) You cant do addition. 
multiplication, subtraction. and division 
in other spaces such as 8- 16- or 
32-dimensional space—perhaps it's just 
as well. But the 4-dimensional quater- 
nions can do а lot for fractals. 

Alan Norton is a computer scientist at 
the IBM Thomas ]. Watson Research 
Center who is currently working on de- 
velopment of parallel-processing super- 
computers. He is also a hunter who 
stalks his prey in the fourth dimen- 
sion—often late at night when the other 
researchers have gone home and the re- 
search center's mighty array processors 
are available to him. Of all the fractals, 
his are the most interesting (see photo 
3 for an example of these photogenic 
dragons.). They have a peculiar déjà-vu 
quality. as if you've seen them before. 
but not on Earth. This "familiarity" 
results from the fact that these objects 
are shaped by the fractal laws that have 
molded the environment we live іп, but 
they are alien as well because their 
spawning ground is elsewhere. 
(Remember that his quarry lurks in the 
fourth dimension. so we can only view 
a three-dimensional "slice" of the beast. 
which in turn must be printed on a two- 

(continued) 


Now theres no 


excuse to drop dead. 


Producing a brochure. Introducing a 
new product. Moving your entire com- 
pany across town. Every project has a 
start date, a completion date, and a date 
beyond which you absolutely, positively 
cannot go. The drop dead date. Blow 
that date and you ve got positively, 
absolutely no excuses. 
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Better to arm yourself with Microsoft’ 
Project, the new software tool for 
business managers and their ІВМ” PCs. 
Microsoft Project tells you which activities 
are essential to keeping your schedule. 


And which you can let slide. 


Microsoft Project keeps you on a 
healthy track. 


What a spreadsheet does for financial 
planning, Microsoft Project does for start- 
to-completion scheduling. Give it your best 
to worst “what-if” scenarios. It tells you 
what must be accomplished. By whom. 
By when. At what cost. 

When management needs detailed 


Microsoft and Multiplan are registered trademarks and MS ts а trademark of Microsoft 
қа IBM ил registered trademark of International Business 
Machmes Corporanen: Lotus and 1-2-3 are trademarks of Lotus Development Corpocatun 


status or budget reports, it prints them 
out. In text and bar charts. And it can 
also send budgeting information to pro- 
grams like Multiplan? Microsoft Chart, 
or Lotus" 1-2-3. 
Get Microsoft Project. No excuses. 
Microsoft Project is easy to use. Espe- 
cially if you're familiar with electronic 
dien. [t saves your company time, 
work, money. Makes you an on-time, 
on-budget manager. Not to mention it's 
from Microsoft. We're the people who 
designed the MS? DOS operating system 


that tells the ВМ MICROSOFT. 


PC how to think. The High Performar.ce Software 
And our BASIC is the language spoken 
by nine out of ten microcomputers - 
worldwide. 

For the name of your nearest Microsoft 
dealer, please call 800-426-9400. In 
Washington State, Alaska and Hawaii 
206-828-8088. 

Should you decide you can face an- 
other drop dead date without Microsoft 
Project, tell us where to send the flowers. 


т 
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dimensional piece of paper.) 

Norton modestly discounts the impor- 
tance of his contribution to our percep- 
tion of existence. When asked if he 
thought of himself as a fourth- 
dimension hunter on a photographic 
safari he said, "No, I'm just throwing my 
camera out there into the dark. taking 
snapshots. Well. okay—but in his case 
the camera is a sophisticated computer 
program that he wrote, and in order to 
write it he must have put in a fair 


FRACTALS 


amount of time studying his subject and 
practicing his "throw" 

He says that the idea of dimension 15. 
"sort of a continuum of ever-increasing 
detail. There's a whole progression. . 
an infinite number of possible dimen- 
sions... but in between |the dimen- 
sions|, we haven't had measuring sticks 
that are very convenient. . ;.—before 
fractals, that is. Anything for which 
the dimension turns out to be some- 
where on the continuum between 


Photo 4: Red quaternion domain of attraction with a two-dimensional dragon curve slicing 
through its middle. We can see how the three-dimensional creature (itself a slice of a four- 
dimensional shape) is an extension of the two-dimensional dragon. |n this case. there are six 
different colored components in the two-dimensional dragon, but we only follow the red. 115 
formula is: (1.475+0.906i) ЖЕХ). (Computer graphics by Alan Norton.) 
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whole integers would necessarily be a 
fractal. Not only do fractais have a funny 
dimension. but magnifying them wil! 
give you something that looks statisti- 
cally the same: self-similarity that is un- 
varying under the change of scale. That 
gives you something you can work with 
and it turns out to be surprisingly 
effective. 

"Why is it that nature is self-similar is 
the mystery. That nature is fractal is no 
mystery. Nature is fractal because 
nothing is perfectly smooth: a perfectly 
smooth surface is a mental abstraction. 
On the other hand not everything is self- 
similar, but the fact that it turns out to 
be so useful is the surprising thing that 
comes out of what Mandelbrot has 
been doing: 

Norton got started hunting in the 
quaterníons on a whim one day. “I was 
looking at some two-dimensional 
dragon shapes and thought, `1 wonder 
what extension would they have to a 
higher dimension? When | had the 
computer calculate different cross sec- 
tions of these things | found out that 
there was something funny going on 
there" 

Without being overly technical. he ex- 
plains the process he uses to look for 
the quaternion shapes. which he calls 
"Domains of Attraction’ 7 apply the 
simplest sort of dynamical rules for four 
dimensions and these rules cause 
points to be attracted to stable orbits 
or cycles, sort of like the way matter in 
the solar system was attracted to the 
planetary orbits. If you were in this 
universe where things don't behave ac- 
cording to the laws of gravity, but ac- 
cording to the simplest mathematics 
possible, then these are the sort of 
shapes that emerge in this world |see 
photo 4]. |interestingly enough]. there 
is even a notion of a special direction 
that would correspond to time in our 
world. But it doesn't correspond to the 
kind of behavior you would see in 
physics, the formulas which | use only 
take into account a very small part of 
the things that can happen in physical 
reality. 

"There are a few parameters that | can 
vary to make the shapes look different 
They have different fractal dimensions 
so | can make them look much more 
rugged or be relatively smooth. The 
simplest example would be if | use the 

Lontinued) 


Microsoft" Premium Ѕо Сага" Пе 
is the high-performance CP/M* 


board that really juices the Apple’ Пе. 


Hard facts on SoftCard. 

It has a high speed (6MHz) Z-80 
that runs CP/M up to three times 
faster than lesser boards. Plus 64K 
memory and 80-column display that 
fits the Пе auxiliary slot and acts like 
Apples own Extended 80-column 
Card. So it works with CP/M, Apple 
DOS and ProDOS programs, too. 

Microsoft BASIC is built-in, so it's 
compatible with more Apple СР/М 
software than any other board on 
the market: Thousands of the juiciest 
business programs including 
dBase II? WordStar' and sophis- 
ticated Microsoft languages like 


achines Corporation. 
registered trademark af MicroPro, CP/M is a registered trademark of 


SoftCard i5 a Microsoft is а registered trademark of Microsoft Corporation 
Apre is a regnsered trademark of Apple Computer, Inc [BM is a reqpstered trademark 
Îl is a registered trademark of Ashton-Tate WordStar ia 


of International 


FORTRAN-80, COBOL and BASIC 
Compiler. 

It also has a new low price. 

Juicing up the performance of 
computers is nothing new for us. 
We invented the SoftCard and make 
versions for the entire Apple family. 
We wrote Applesoft “ the Apple II. 

CACT in fact, our 

MICROSOFT. BASIC is the 
language spoken by nine out of ten 
microcomputers worldwide. 

Get the Apple juicer from 
Washington. Call 800-426-9400 
(in Washington State call 206-828- 
8088) for the name of your nearest 


Microsoft dealer. 
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Photo 5: Fractal spirals with domains of color indicating how fast the generating function 
pushes non-fractal points away from their points or origin. Red is the fastest: blue, the 
slowest. (Fractal program Ву Greg Turk: color program by David Coons.) 


Photo 6: “Whorls of Fractal Dust" бу Greg Turk. Although а point has no topological 
dimension, it can have a fractal dimension between zero and one. Quantities of such points 
are called dust. 
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The program crawls 
around the surface 
testing to see if each 
point is inside or 
outside the fractal. 


formula X squared. which would give 
me a sphere. Other parameters can be 
varied to provide recurring pattems in 
these shapes. for example. repeating. 
looping strands, and lots of interconnec- 
tion relationships." 

His method of actually making the pic- 
ture once the quaternion shape has 
been calculated is different from most 
computer graphic techniques. Instead of 
using polygons he builds the shapes 
from tiny points in space, storing their 
locations temporarily in memory. The 
resolution of the spatial grid can be as 
great as 1200 by 1200 by 1200 points. 
First, he takes an educated guess as to 
where the dragon is in the picture and 
fires a single ray at it. The place where 
the ray strikes the beast becomes the 
starting point for the rest of the process. 
Instead of computing the remaining 
points with individual rays. which would 
be prohibitively time-consuming. he has 
the program sort of crawl around on the 
surface of the object like thousands of 
ants feeling their way from point to 
point, checking to see if each point is 
inside or outside the fractal. 

The lighting is accomplished with a 
depth buffer (random-access read/write 
memory that stores three-dimensional 
data) that requires one pass for each 
light source {he usually uses two or 
three so there will be detail in the 
shadows). “You're more interested in 
what the general reflective properties 
are near a point, rather than the precise 
reflectivity at that particular point. If you 
look at a real object with a fractal sur- 
face, such as the bark of a tree. it's not 
smooth. If you look at it real close you'll 
see that it's got bumps all over the 
place, so the light you get from it is not 
what you'd get from a flat surface, but 
it's determined instead by the average 
of all the little bumps together. So | pick 
a point on the surface and I ask "What's 
the average effect of all the points near- 

(continued) 


Raging C. 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 


programming. 

And compared with other MS 
DOS C compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 


most UNIX” compatible functions. 


Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 
MICROSOFT. effective use of 
The High Performance Software the available 
memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 


How do programmers feel 
about Microsoft C? 


"In the top category for its quick 
compile and execution time, small 
incremental code, best documen- 
tation, and consistent reliability: ** 

—Ralph Phraner, BYTE Magazine 


“Best for software development: 
— Bill Hunt, PC Tech Journal 


“Produces good, tight-running 
programs. 
— Peter Norton, Softalk 


Call 800-426-9400 to order 
the raging C. $5007 


In Washington State, call 206- 
828-8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 
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Figure |: (a) This fractal curve designed by Dr. Benoit B. Mandelbrot. "Split Snowflake 
Halls" shows a line with a dimension of 1.8687 wandering around with tortuous complexi- 
ty. The line is generated from the simple hook-like shape at the bottom left. which repeats 
itself with precise self-similarity over a wide range of scales. Only the limitations of the 
display's resolution prevent the wiggles from getting smaller and smaller ad infinitum. If this 
were a maze, how would you get to the inside from the outside? Hint: try it first on the 
smaller version in (b). 


Figure 2: This self-homeographic fractal was designed by David Mumford. Mandelbrot 
says, “The most general homeography can be written as the product of an inversion. а sym- 
metry with respect to a line (which is a degenerate inversion), and a rotation: 
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View the fractal from 
any angle by sorting 
the points by the x-, y-. 
and z-coordinates. 


by this given point?’ It's the local struc- 
ture of the surface near the point in 
question that determines how it 
responds to light.” 

When the light values are complete 
and stored in the buffer. Norton can 
view the object from any angle by re- 
sorting the order of the points with 
respect to the х-. y-. and z-coordinates. 
Finally, "In order to ensure that the visi- 
ble surfaces completely conceal the hid- 
den surfaces, individual points on the 
model may be projected to several 
nearby positions in the image depth 
buffer. The result is a half-tone picture 
in which each visible point on the 
model produces one or more points on 
the picture" (See reference 2.) 

The fascinating and sometimes 
spooky forms that the shapes take 
cause Norton's dragons to attract atten- 
tion at computer graphics conferences 
and art shows. They look like plants and 
animals that we could easily imagine 
flourishing in the fertile ocean of some 
distant world (see photo 4). We asked 
him why people are so attracted to 
these things. “Why is it that they have 
such comfortable properties? They 
result from the simplest dynamical 
rules, like the rules that define the at- 
traction between planetary bodies. 

"The mysterious quality of these pic- 
tures comes from the fact that in some 
sense they exist. These objects have 
been lurking in abstract geometry and 
nobody's ever seen them before. but 
mathematically they exist just as much 
as a square exists and has identity of 
its own. You know, the ancient Greeks 
rnade a big deal about it when they dis- 
covered that the diagonal of a square 
is an irrational number—they thought 
that was such a remarkable thing that 
they sacrificed hundreds of cattle to the 
Gods and had a big party. Well, here is 
something that is also a fact—like the 
fact that the square root of two is an ir- 
rational number—but thanks to com- 
puter graphics it's something you can 

(continusd) 
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text and graphics beautifully in 8 colors. 
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Printing and graphics in 8 colors are just two of the 
numerous outstanding features of the HERMES 618. 
Professionals who only pick the best will also appreciate: 
Its speed. Bi-directional, shortest path printing. 

400/480 cps Data, 100/120 cps Near Letter Quality (single 
pass). 

Its resolution. Finest print quality available on a matrix 
printer, So good you can even print signatures. Bit map- 
ped graphics in single and double density modes, 6 dot 
densities in each mode. À circle on the screen means a 
circle on the paper too! 

Its quality. Swiss high quality construction. Quality that 
lasts — thanks to its exclusive «moving- » head. 

Its versatility. Wide range of attractive characters sets in 
16 national versions, as well as math symbols, bar codes 
and Teletex. Dual ports, parallel (Centronics™/Epson™ 
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see with your eyes. 

"The mystery. as far as I'm concerned. 
is: how do these fractals fit Into a gen- 
eral context of all such shapes? | may 
have just bitten off a corner of an enor- 
mous phenomenon, or may have 
landed right in the middle—1 don't know 
the right coordinates to use in the space 


Figure 3: (a) The result when you use 
lambda - (3.0). Notice the similarity to the 
first image in photo 1. (b) Results when 
lambda = [0.1]; and you get the classical 
dragon curve. (c) This puffy design results 


from lambda = (1,0), 
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that | am exploring. I do think that there 
is something basic and essential about 
these shapes" And he hinted that if we 
could better understand quaternion 
fractals perhaps we could better under- 
stand the relationship between space 
and time. 

Although quaternions are compli- 
cated, exploring the other fractals be- 
tween one and two dimensions is some- 
thing that anybody with even modest 
computer graphics capability can be- 
come involved with. As in any field 
where the ground is only beginning to 
be broken, you must forge ahead large- 


ne variety of fractals results from 
looking at the behavior of points 
in the complex plane. that Is. 
those points that are described by x 4 iy. 
where x and y аге real numbers and í is 
the square root of – 1. A function In the 
complex plane is a rule that moves a 
point from one position to another in the 
plane. It Is particularly interesting to see 
the effect a has on a point when 
that point is moved repeatedly by the 
same function. a process known as itera- 
tion, Even for a very simple function, the 
effect it can have on different points can 
be quite dramatic. Through iteration, a 
function may push one point further and 
further from its start. whereas another 
point тау be kept Іп one area. You can 
draw a plcture based on the behavior of 
the points within a region of the complex 
plane by giving one color to those points 
that are pushed away and a different col- 
or to those points that stay near their 
origin. It happens that. for some func- 
tions, the boundary between the different 
colored points is a fractal curve. A func- 
tion that has been much studied is: 


Аг) = lambda x z x (1—1) 


where lambda and z are complex numbers. 
The function takes the point z and moves 
it to a new point fiz). The complex 
number мн Is а constant in this equa- 
tion, and different values of lambda will 


Fractal Program 
Explained 


— M - 


ly on your own. 

А good example was 22-year-old Greg 
Turk's presentation of his tutorial paper 
on [ractals at SIGGRAPH's Visual 
Dynamics Showcase last fall. In less than 
two years he has become Southern 
Californias authority on the subject. 
Greg is an undergraduate math student 
at UCLA and also a research program- 
mer at West Coast University, where he 
has access to a VAX 11/750. 

He experiments with Mandelbrot's 
equations on several kinds of machines 
from Apples to the VAX (see photos 1. 

(continued) 


resuit in different fractal curves. 
Looking at the behavior of each point 
within a region can be time-consuming. 
A quicker way to get a rough outline of 
the resulting fracta! curve is to look at the 
inverse equation: that is, have the func- 
tlon move the points in the opposite 
direction. With this new equation. you 
can let one point be pushed along 
repeatedly. and it will jump around the 
fractal curve. Using this method and the 
inverse of the above function, this pro- 
gram (listing 1) draws fractal curves. Since 
the inverse of this function results іп two 
point, the 


Program 
which new position it wil use. 

The program asks for the value of the 
constant lambda and, based оп this and 
an initial value of z, it draws the position 
of z each time it is put through the func- 
tion. The program also asks for the size 
of the window that the screen represents: 
a value of 4 is good for most pictures. 

There is a whole universe of pictures 
you can get just depending on what 
number you pick for lambda. The only 
uninteresting picture you get is when 
lambda = 2: then you get a circle 

The pictures in Figure 3 take about 15 
minutes to compute. The reason it takes 
so long to generate fractals is that you 
have to look at the behavior of each of 
a large number of points within the plane. 


Dick is a programmer. Dick gets caught in tedious 
testing. Drowned in printout. Never to know the sweet 
smell of success. 

Jane has the perfect programming environment. 
Because it speeds applications to market. It's 
specially tailored to the IBM* PC. 


Writing programs is fast with 

integrated PERSONAL COBOL* 

Jane gets powerful editing. Syntax 

checking. Interactive source code 

debugging. And forms painting. 

Plus support for IBM PC keyboard and display functions. 
Compiling is also fast. And running too. Thanks to 

High Performance LEVEL II COBOL? With native code 

generation. And it's certified at the highest federal level. 
Maintenance and enhancement is a snap with 

ANIMATOR” So Jane's applications are the latest. The 

greatest. And Jane's the fastest, most effective program- 

mer around. 

This software vendor has just gone public. Because ! 

| programmers are productive. | 

Customers are contented. 

And dealers are delirious. 

All thanks to Micro Focus. 


Get on the fast track 
too. Run to your phone. 
Or fill out the coupon. 
Right now. 


| Micro Focus, 2465 East Bayshore Rd., Suite 400, 
| Palo Alto, CA 94303. 
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sample printouts. 
The computer, like the microscope 


Listing 1: Greg Turk’s fractal program written in AppleSoft BASIC. 
10 СХ е 140:СУ e 96 


| 20 X = 50001 = О or | telescope, can make the invisible 
100 — GOSUB 5000 visible. Its ability to materialize 
110 — HGR2: HCOLOR- 3 mathematical abstractions—and far 
: i А, (a AMEN ERE more than just fractals—will undoubt- 
60  CGOSUB e edly inspire a lot of people who other- 
180 СОТО 140 wise would have been unable to appre- 
| 999 ЕМ ciate such abstractions as raw textbook 
| E қ = SQUARE ROOT OF XY formulas. As Norton points out. "When 
| eb РРРАРОДОНДРЯ you talk to mathematicians and you ask 
| 1020 Уз SORW Х +912) | them what it is about mathematics that 
| 14030 X = SOR IX + 9/2 interests them they say "Well, mathe- 
өң ANN THEN X = -X matics is beautiful’ ...And the thing 
ure Итеа саа about computer graphics is that you can 
2000 S» LX « LX + LY » LY actually take these structures and you 
2020 LX = 4 - LX 7S | can tum them around and see that they 
v „= уБ | really are beautiful: 
There is an ancient Eastern represen- 
o Mri ids tation of the Universe that portrays the 
3010 TX = X:TY = Y 
3020 X = TX + LX - TY « LY world as an island on the back of a great 
3030 Y = TX «LY + TY « LX turtle. When asked if in some sense the 
3040 RETURN 
quaternion fractals he has discovered 
ieee might be the first snapshots of a four- 
4020 X= 1 - Х dimensional Great Turtle, Norton said. 
4030 —COSUB 1000 "The turtle may be there. but 1 have very 


ce t сез a < 5 THEN X = -XY = -Y little faith that that’s what I'm pointing 


AD Хы ИГ У at. | may just be pointing at some pass- 
4020 — RETURN ing bird. More likely this is a part of a 
| 5000 REM GET VALUES more general phenomenon that. when 
5010 ТЕХТ: HOME : е it is understood more completely, could 
a" айбар жа be used to describe real live things 
5040 INPUT "WHAT IS SCALE? “:SC much better.” 
5050 SC = 2- CX! SC Clearly, fractals do just that. The 
5060 RETURN pioneers would be pleased to see how 
| NE. MINH "i im P eee their territory is growing today. 8 
өм Жын REFERENCES 


1 Mandelbrot, Benoit. The Fractal Geometry of 


5, and 6). pointing the way for others а basic fractal hacker's kit consisting of ече е York. NY: W.H Freeman and Com- 


who would like to explore natures un- а BASIC program (see listing 1) and its 2 Norton. Alan "Geometric Fractals in 3-0 
trod fractal soil. He has provided us with underlying rationale. Figure 3 shows SIGGRAPH. july 1982 
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Whatever program you're interested in, it will always have a happy ending 
with Verbatim, the world's best-selling name in flexible disks. 
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800-538-1793. Іп California or outside the U.S., call collect = | 
(408) 737-7771. | Ж” 
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Expect the unexpected. 
the first time you experi- 
ence Infocom's interactive 
fiction. Because you won't 


я, 


+ 


be booting up a computer game. 
You'll be stepping into a story. 

You'll find vourseif at the center of 
an exciting world that continually 


challenges you with surprising 
twists, unique 6 
characters 
(many of whom 
possess ex- 
traordinarily developed porsoraifities) 
and original, logical, often hilarious 
puzzles. 

Communication is carried on just 
as it is in a book—in prose. And inter- 
action is easy — you type in full 
English sentences. 

But if you think getting inside a 
жен Story is a pretty neat trick, 

Bi just try getting out. 
| The most remarkable 


ЖЕЗ thing about Infocom's inter- 
active fiction is that you become 
almost inextricably involved with 

it. That's not our opinion— it's the 
testimony of our customers. 
They tell us their pulse rates 
have skyrocketed and their i 
palms have sweated as they've шо = 
striven to solve the mysteries of 
our tales. And even when they've 
paused in the course of their adven- 
tures to attend to their everyday 
lives, their minds have continued to 


чах раар an churn away at 

chee what the next 
; wi ~ - step should 

жыл. Lia be, how to 


alter strategy, where the ultimate 
solution lies. 

Obsessions? Yes, but magnificent 
ones. For the first time, vou can be 
more than a passive reader— you сап 
become the story's main character 
ane driving force. You can shape its 

ту course of events by what you 

Ж choose to do. And vou enjoy 
enormous freedom in your 
i choice of actions — you have 
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interactive story is roughly the 
length of a short 
novel in content, 
but because vou 
enum take an active 
role in the plot, vour adven- 
ture can last for weeks and 
months. (Or longer. 
Frankly, some folks find 
being inside our stories 
so fascinating, they 
just don't seem to 
want to get out.) 

As hard as get- 
ting out may be, 
though, we've 


= 


THE REAL TRICK IS GETTING OUT. 


hundreds, even thousands of alterna- 
tives at every step. In fact, an Infocom , 
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We write 
everything from 


fantasy to mystery to science fiction а 


to high adventure, for everyone from 
the first-time adventurer to the most 
experienced veteran of our interac- 
tive stories. 

So find out what it's like to get 

ws inside a story. Get one from 
Infocom. Because with 
Infocom's interactive fiction, 
there's room for you on 
every disk. 


Ease into interactive fiction 

with our Can't-Lose Sampler Offer! 
Watch for Infocom’s new sampler 
disk at your favorite dealer — and get 
your first taste of interactive fiction 
for just $7.95 (suggested retail 
price). You've got nothing to lose 

(іп fact, you can make a shiny new 
nickel in the bargain) because your 
Infocom sampler disk even comes 


door reluctantly opens to reveal a rickety staircase descending | 


with a coupon entitling you to $8 off 
the purchase of your first complete 
Infocom story, plus coupons for 
other exciting bonuses! 


ПРОСО 


55 Wheeler St., Cambridge, МА 02138 


For your: Арріе IT. Mami. Атап, Commodore 64, CP/M", 
БЕС mate, DEC Rambow, DEC KT-11, HP 150 & 10, IBM РС” 
& PCr, KAYPRO 11. MS-DOS 2 0*, NEC АРС, NEC PC-B8000, 
Osborne, T RS-B0 Color Computer. Tandy 2000, ТІ Profesionál, 
TI 99/4A, TRS-80 Models 1 & Ш 


"Use the IAM PC version for your Compag and the MS-DOS 2 0 


version for your Wang, Mindset. [ata General System 10, ОЮ) 
and many others 
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If data management is becoming a problem, 
you are ready for a Sunol hard-disk system. 


We're Powerful 

Choose from 8, 16, 25, 40, 65, or 92 megabytes 
per drive and up to four drives per controller. 
That's a total of 368 megabytes and that's up to 
2570 floppy disks or 184,000 typed pages. 


We're Fast 

You've got more data and almost instantaneous 
access to that data ... up to 10 times faster than 
a floppy — 7.5 megabits per second transfer 
rate. 


We're Compatible 

You can connect your Sunol to the IBM PC and 
compatibles, Apple ІІ and III, ТІ, Victor 9000, 
DEC, Epson QX-10, Zenith and more. 


О 
E EMIS 


Sunol Winchester disk drive 
replaces up to 2570 floppy disks, 
increases your speed up to 1000% 
and costs surprisingly little. 


We're Connected 

Use your Sunol to network with SUN*NET. 
SUN*NET can handle up to 64 users at a time 
and with seven different operating systems all 
on the same Sunol disk. Sunol's disk is also 
compatible with Omninet, PC Net, or Ethernet. 


We Have Back-Up 

Our optional 23 megabyte random access type 
cartridge gives you the back-up you need. And 
you can access it as a 23 megabyte floppy of 
on-line disk storage. 


We're Clear 
Our dynamic display lets you know exactly 
what the drive is doing at every moment. 


We're Reliable 
Sunol's Error Correction Code and off-line di- 
agnostics give you the reliability you expect. 


COMPARE SUNOL FEATURE FOR FEATURE 
Then compare price. There is no better value. 
There is no better Winchester disk drive. 


ц " upih 
wh 


1072 Serpentine Lane, Pleasanton, California 94566 е (415) 484-3322 Telex: 703175 
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LASER GRAPHICS 
AND ANIMATION 


BY JOAN COLLINS AND DOUG TUCKER 


Sophisticated light effects are programmed 
with a microprocessor 


A DOZEN or so years ago, a 
display of lights whirling and 
flashing about to the music 
was a common sight at a 
rock concert. You would 
often find a vapor-like display 
of light resembling a celestial 
nebula, the result of various 
diffraction and interference 
patterns of coherent light. 
Some artists experimented 
with various caustic patterns 
in an attempt to define light 
as a form in its own right, 
much the way a composer 
defines sound. And at the 
loca! Laserium show you 
could find a display of 
ethereal imagery created by similar 
analog techniques. From these crude 
beginnings an art form emerged—with 
a little help from technology The 
medium of the laser (light amplification 
by stimulated emission of radiation) was 
born. 

The recent proliferation of 8-bit micro- 
processors and their peripheral devices 
brings the laser image into more com- 
mercial and conventional markets. (One 
Laser Media system is based on a ZBO 
microprocessor interfacing through an 
STD bus. Each digitizing station used to 
plot the points in an image has ап 8080 
microprocessor running on an 5-100 
bus system.) Today. you can find digitally 


Photo 1: This laser tunnel effect was created by scanning the 
digitized outline of the car in smoke, © Laser Media Inc., Los 
Angeles, CA 1984. 


created laser images at large corporate 
trade shows. in advertisements on 
television or in print, in motion pictures, 
live concerts, and multimedia events. 
Beams dance overhead in a small disco: 
huge figures are projected and ani- 
mated on the side of a mountain: 
powerful lasers create dazzling effects 
in a variety of colors on a variety of 


Joan Collins (2046 Armacost Ave.. Los Angeles. 
CA 90025) is a producerdesigner at Laser 
Media Inc. in Los Angeles. She also enjoys do- 
ing computer graphics consulting. 

Doug Tucker (12000 Moorpark St.. #12. 
Studio City, CA 91604) is a freelance writer. 
He enjoys writing screenplays. 


solid and nonsolid projection 
surfaces. (See photo 1.) This 
trend is likely to continue due 
to rapidly expanding 
technology and the widening 
appeal of lasers. 


ITs DONE 
WITH MIRRORS 


Incoherent light is common 
light in which the 
wavelengths radiate in all 
directions. Laser light is 
coherent light that is mostly all 
one wavelength and has all 
its waves traveling in one 
direction. The laser unit itself 
is a tube filled with a gas— 
usually argon. krypton, or helium and 
neon. Its ends are sealed by parallel 
mirrors—one fully reflective and one 
partially transparent. Inside the laser 
unit is a cathode that radiates electrons 
when triggered by an electric current. 
These electrons stimulate the gas 
resulting in photons that bounce back 
and forth between the parallel mirrors. 
gathering momentum until a cascade of 
photons exits the partially transparent 
end. 

When the photons are out of the tube, 
the artist enters the process. You can 
project a laser on or through anything 
that creates an unusual effect. In the 
[continued) 
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early seventies. Ed Auswacks and Ron 
Goldstein, now of Laser Media Inc, ex- 
perimented with beam sculpture effects. 
diffraction gratings, and lumia effects. 
For the lumia effect they shone the laser 
through shower glass to scatter the 
light. They also focused the beam on a 
thin piece of plastic and. as it burned 
through, produced underwater-like ef- 
fects. At approximately the same time, 
Ivan Dryer of Laser Images started the 
Laserium planetarium show at the Grif- 


LASER GRAPHICS 


fith Park Observatory in Los Angeles. 
He created spiral effects using oscil- 
lators and function generators. Each 
one was a unique live performance, 
user-controlled, and choreographed to 
music. 

In the early seventies, a laser beam 
and a pair of scanners were used to 
create a projection of concrete graphic 
imagery (like logotypes). Each scanner 
is a small high-speed precision motor- 
driven mirror that deflects single or 


Glossary 
of Laser Terms 


—""— 


ANALOG SIGNALS are represented in a 
continuous form in contrast to digital 
data which has discrete values of ones 
and zeros. 


BEAM SCULPTURE EFFECTS exist when 
laser beams are bounced back and forth 
between strategically placed mirrors. 


BLANKING eliminates the unwanted con- 
necting lines of the image. 


CATHODE is the electror-emitting elec. 
trode of an electron tube. 


COHERENT LIGHT is mostly of one wave- 


length with all its waves traveling in one 
direction. 


COLLAPSE is the opposite of growth rate 
and gives the effect of the figure erasing 
itself. 


COLOR CHOPPING is a technique that lets 
you assign different colors to predeter- 
mined sections of the Jaser Image 


DicHROIC FILTERS allow certain colored 
lights to pass through them while inhibit- 
ing others. 


DIFFRACTION GRATINGS are optical 
devices consisting of an assembly of nar- 
row slits or grooves which produce spec- 
tra through light diffraction. 


GROWTH RATE means that the laser dis- 
plays the start/end point and one more 
point on each scan of the figure to give 
it the appearance of drawing itself out. 


HOLOCRAM is a three-dimensional picture 
that consists of a pattern of interference 
produced by a split coherent beam of 
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light which is illuminated from the rear 
(also by coherent light) for viewing. 


INCOHERENT LIGHT is common light 
where the wavelengths radiate in all 
directions. 

INTERFERENCE PATTERNS аге those pro- 
duced when some coherent light waves 
collide with others. 


LASER (light amplification by stimulated 
erae: of radiation) light is coherent 
ight. 


LocoTvPE (also known as a logo} is а 
single slug or tine of type cast (or trace- 
able) іп опе piece. such as the name of 
a firm or a product. 


LUMIA EFFECTS are abstract, flowing. pro- 
jected effects that look like clouds or 
nebulae. 


PHOTON іс a unit of light intensity equal 
to the brightness of one candle per 
square meter. 


Рес REGISTRATION occurs when one 
drawing or animation cell lays over the 
top of one or more other drawing or 
animation cells in precise alignment. 


SCANNER i5 an electromechanical device 
that produces deflection of laser light by 
means Of a pair of moving mirrors. 


SLOW SCAN is slowing the circular move- 
ment of the laser beam to such a degree 
as to reveal each of the digitized points 
of the figure. 


TRACEBACK LINE i5 an unwanted section 
of a continuous line. 


multiple Jaser beams to trace an image 
several times per second The mirrors 
deflect each point of the image at such 
a high rate of speed that they create the 
illusion of a solid line. These little mir- 
ror "projectors" can use any surface as 
a screen, including nonsolid surfaces 
like smoke or mist. 

The continuing need to repeat a show 
pushed technology from the analog 
mode to the digital mode. With today's 
computers you can digitally define a 
figure and program it in real time. Or 
you can preprogram an entire show and 
then let the computer execute the vari- 
ous complex movements and intricate 
color changes. 


THE TECHNIQUE 


Any image that you can describe with 
a simple continuous line—like a corpo- 
rate logo—can be made into a com- 
puter-generated laser image. First you 
make a drawing on ordinary paper. 
Then. to describe your linear figure as 
a sequential set of x and y coordinates. 
you use a mouse to lay in the position 
of each point. The complexity of the 
figure and your interpretation of it 
determine the number of points used. 

As you lay in the points, a digital-to- 
analog card processes the information 
describing the direction of the laser. The 
scanners receive two sets of informa- 
tion: one gets the vertical or y coor- 
dinates, and the other the horizontal or 
x coordinates. You can check the prog- 
ress of your image at any time by play- 
ing back the data. The scanners then 
move the beam from point to point, re- 
tracing the figure. Once the figure is 
completely digitized, you can go back 
and "clean" the image to smooth out 
the coordinates. 

Since the scanners display the image 
by rotating through all the given points, 
the start and end points must be the 
same to avoid an unwanted traceback 
line. However, you are not limited to a 
continuous line figure. A recent tech- 
nique called blanking allows sections of 
a continuous line to drop out of view. 
You first define any number of sections 
you want blanked. and then a third scan- 
ner mirror deflects those unwanted 
points during each tracing. 

The human eye retains light for about 
Из second. Therefore, if you want the 
image to appear without flickering. the 

(continued) 


Professional BASIC" cuts you 
program debugging time in half. 
Or your money back. 


ЕЈ ntroducing Professional 
BASIC". А powerful new 


BASIC programming language that 
can help you em learn —and 
then master — the language. Profes- 
sional BASIC сап actually double 
your programming efficiency. Or 
your money back. 


What You See Is What You Get. 
Because Professional BASIC has a 
sophisticated window-oriented 
system environment —containing 
more than a dozen visualization 


The 8087 Connection. Accurate, 
| High - Speed Math. 


Professional 
BASIC was de- 
signed to use the ultra- 
fast 8087 math coprocessor. 


and debugging screens—you see The 8087 allows floating-point 
clearly and precisely the execution math operations to be performed 
of your program. Line by line pro- with lightning speed. Professional 


BASIC enables уои to fully utilize 
the 8087—10 dramatically acceler- 
ate execution of programs involving 
complex floating-point computa- 
tions. [B087 coprocessor optional.) 


Read What The Experts Say. 
"This version of BASIC sets new 


gram execution unfolds vla a dy- 
namic program trace...showing 
changes in variables or array ele- 
ments... ог the тесев of FOR/ 
NEXT loops or GO ‚ Using Pro- 
fessional BASIC, even beginning 
programmers will be able to pro- 
duce code quicker, with far less 


frustration. 
Now, Access All The Memory Of т] = 
Your PC. friendliness.” “Morgan's 
Professiona] BASIC can use all of product supports, in an unprec- 
the mem- edented way, the visualization of 
ory avail- — —— program execution." 
еее TA | D. George, Apri! 1984 
жа Byte Magazine 
64 K —* "The real] magic of Profes- 

| | sional BASIC is its wealth 
256 K of ‘windows’ into an ex- 


ecuting program.” “I'm 

frankly amazed. My hat 

is off to Dr. Bennett... 

An elegant piece of cod- 

» ing indeed. ` 

D. Rollins, February 1984 
Personai Computer Age 


" "This version of the 


640 K 


Personal Com- language sets new stan- 
puter. (If expan- dards..." "Ihe user interface... 
sion boards аге is unbeatable for program develop- 


used, that means 
up to 640K.) Now 
you can create and 
run pro 5 almost as big as your 
Imagination — and talent. 


ment." ^... You owe it to yourself to 
pick up the phone and order a copy 
of Professional Basic.” 
R. Duncan, June 1984 
Dr. Dobb's Journal 
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Makes Learning The BASICs 

А Snap. 

Learn more about the BASIC lan- 
age... ins icantiy less time. 
ith Professional BASIC there are 

over 18 different ways to view your 

program as it operates, step by step. 

On à split screen display you 

see, on one side, a dynamic 

display of your 

executin 


changes in variables 
as they occur. 


PROFESSIONAL BASIC 
SPECIFICATIONS 
ІВМ PC or XT™, Compaq", or 
100% compatibles. 
DOS 2.x operating system. 
] Double-sided disk drive. 


256K RAM minimum (384K 
recommended) 


8087 Chip optional 


Ask your local dealer for a 
demonstration, or call or write 
Моғдап Computing Co., Inc. at 
10400 N. Central poc 
Suite 210, Dollas, Texas 7523 
(214/739-5895). Suggested re- 
tail is $345.00. (Dealer inquiries 
welcome.) Demo disk is $5.00 
(includes demo on ТКАСЕ86 ™ 
and TED™). 


Morgan Computing Co., Inc. 


Software Designed 
By Professionals. 
For Professionals. 
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A laser image 
played the role 
of Tinkerbell 
in Peter Pan 
on Broadway. 


scanners must make at least 16 tracings 
or revolutions of the figure each sec- 
ond. Today's scanners can describe a 
figure of up to 850 points and still make 
16 complete passes per second. 

The НеМе (helium-neon) laser projects 
only red, the color most often associ- 
ated with the laser beam. The krypton 
laser produces red. green. blue, and 


LASER GRAPHICS 


yellow. and the argon laser projects 
green and blue or the combination, 
cyan. When you need ather colors, you 
can combine the HeNe or krypton laser 
with the argon laser to form one beam 
with any one of seven default colors. To 
mix or delete certain colors, you direct 
the combined beam through a color 
box with a set of dichroic filters. This 
filtered beam then bounces off the 
scanners, resulting in an image with the 
desired combination of colors. 

Color chopping ís a recent technique 
that lets you assign different colors to 
predetermined sections of the image. 
Used recently at a trade show advertis- 
ing a cigarette. the dichroic filters 
changed with each scan to define a 
green face. blue smoke. and a red 
cigarette tip. This meant three color 


Photo 2: Laser animation sequence showing 16 out of 450 frames of "The Robot Lady" 
by Michael Swofford. Each frame was entered on а digitizing tablet and then stored in se- 
quence on disk. This example shows the seven laser colors. © Laser Media Inc., Los Angeles. 


CA 1983. 
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changes at least 16 times per second. 
Blanking eliminated the unwanted con- 
necting lines. 

To animate the image. you must re- 
peat the entire process many times. 
Draw each image in peg registration as 
you would for conventional animation 
(see photo 2); then use the digitizing 
tablet for each frame. Create a file for 
each picture and load the frames into 
a command file on disk. Then choose 
an animation speed for viewing. In con- 
ventional animation you must create 12 
to 24 frames per second—the more 
frames. the smoother the result. Due to 
the nature of laser projection—and of 
the human eye—you don't need as 
many frames; the eye creates the iilu- 
sion of more in-between or missing 
frames. 


PROGRAMMING 


After completing the animation. you can 
program many manipulations. You can 
rotate the animated image along the x- 
у, ОГ zaxis: you can pan іп any direc- 
tion as well as up or down in size; and 
you can modify the rate of scan to slow 
scan, which slows down the beam;s cir- 
cular movement to reveal each of the 
figures digitized points. Imagine draw- 
ing a figure out point to point from 
beginning to end like a child's connect- 
the-dot puzzle. The laser displays the 
startend point (point number zero) and 
then one additional point on each scan 
to give the appearance of drawing itself 
out. This is called a growth rate; its op- 
posite. erasing the figure point by point, 
is called a collapse. Such manipulations 
are handled in real time in the program- 
ming stage. Note that the scanners have 
a measurable response time as the mir- 
rors build up the beams momentum; 
you must take this into account when 
programming to ensure crisp, clean 
images. 

Once you achieve the desired effects, 
you сап save your whole command se- 
quence on disk or burn it onto an 
EPROM (erasable programmable read- 
only memory) chip for more reliability 
jn a continuous-use or transportable 
situation. 


THE LASER ON BROADWAY 


A laser image played the role of Tinker- 
bell in the Broadway production of 
"Peter Pan” The jagged. quick, flutter- 

(continued) 


FORT 


with Large Code and Data 


Supersoft 


SuperSoft FORTRAN version 2.0 with large code and data space is now available 
under PC DOS and MS DOS with the following improvements over previous versions: 


lll SuperSoft FORTRAN version 2.0 has 


removed the 64K code and data space limitation. 


You can now have as many 64K code segments 
and 64K data segments as you want. 

ШЕ Version 2.0 now follows the Intel calling 
format so that SuperSoft ҒОНТНАМ code can 
be easily linked with code from many other 
microcomputer languages. 

№ Debugging has been greatly simplified due 
to in-line code. 

Ші version 2.0 runs faster than the already fast 
previous versions. 

SuperSoft FORTRAN with the small model 
(64K code and 64K data space) is stil! available 
under CP/M-80 and CP/M-86, and at a reduced 
price under MS DOS and PC DOS. 

SuperSoft FORTRAN also includes the 
following outstanding features: 

Ші Complex numbers, double precision, 
standard data types, varying string length 
ШІ Full ANSI 66 standard FORTRAN with 
important extensions 

lll RATFOR preprocessor available as an 
option 

Ші Full 8087 support available as an option 
Щ Free format input and free format string 
output 

E Compact object code and run time support 
ШІ Full IEEE floating point 

ҒОНТНАМ (PC DOS, MS DOS, 


CP/M-86, CP/M-80): $425.00 
Small model under PC DOS 

and MS DOS: $325.00 
8087 support: $ 50.00 
RATFOR: $100.00 


Circle 337 on inquiry card. 


Also from the SuperSoft Language Library: 


SuperSoft C compiler: $350.00 
SuperSoft BASIC compiler: $300.00 
Disk-Edit - the programmer's 
disk utility: $100.00 
Star-Edit - the programmer's 
text editor: $225.00 


To order directly from SuperSoft call: 
1-800-762-6629 
VISA, MasterCharge, American Express accepted. 


In conjuction with SuperSott, SuperSoft 
FORTRAN was developed by Small Systems 
Services, Urbana, IL, a leader in FORTRAN 
development. 


Corporation international, TEL, uillding. 70% Floor, 
1-198 Toranomon, Minato-u, Tokyo 105, Japan. 
}-5025550 Telex 272-5850 ASATYO J. 


T Welts, 


First In Software Technology 
Р.О. Box 1628, 17135. Neil St., Champaign, IL 61820 
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ing nature of Tinkerbell was a perfect 
image for the laser. Rather than using 
animation, Tinkerbell was a simple logo 
programmed with a flight path laid in 
using the digitizing pad. The number of 
points entered determined the rate of 
travel—many points in one place kept 


LASER GRAPHICS 


the figure hovering. while few points 
tracked a quick flight. Once the flight 
path was plotted in real time (with non- 
computerized actors in place to work 
out the choreography), it was carefully 
digitized and stored in the computer so 
it could be repeated on cue nightly. 


Photo 3a: Animated laser graphics projected a thousand feet across the side of the 
mountain at Stone Mountain Park. Georgia. 


Photo 3b: Huge beam sculpture at Stone Mountain Park. Georgia. The lasers and 


pyrotechnics are all preprogrammed and synchronized to the same time code. 
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PROJECTING ON THE SIDE OF 
A MOUNTAIN 


Conventional projection methods have 
limits as to size and distance. The light 
of even the most powerful motion pic- 
ture projector diminishes rapidly in 
direct proportion to its distance from 
the projection surface. In contrast, to- 
day's laser can project an image to a far 
greater distance due to the nature of 
coherent light. For example. at Stone 
Mountain Park in Atlanta, Georgia, 
lasers animate giant images 1000 feet 
across on the side of the mountain over 
the carvings of Grant, Lee, and Jackson 
in à spectacle every summer. The im- 
ages are as large as the carvings on this 
Southern version of Mount Rushmore, 
with the laser itself positioned over 
2000 feet away. In addition. mirrors 
placed at strategic points in the exhibi- 
Поп reflect additional laser beams 
creating three-dimensional beam sculpture 
effects involving the audience (see 
photo За). On top of this there are 
pyrotechnics preprogrammed and syn- 
chronized to the same time code as the 
lasers (see photo 3b). Another use of 
high-powered large-scale projection. 
although smaller than the mountain, 
was the laser billboard this summer dur- 
ing the Los Angeles Olympics. The side 
of a Westwood building displayed 
public service announcements, traffic 
reports, Olympic news, and, of course, 
sponsor logos. Kinetic laser billboards 
may create a new high-tech adjunct to 
the advertising industry—and probably 
a few traffic jams. 


ALTERNATE PROJECTION 
SURFACES 
Laser light by its nature produces a рго- 
jection that seems suspended in mid- 
air, viewable from all sides. Holograms. 
using laser light, are a prime example 
of this three-dimensionality This year 
the concert tour of the rock group "Yes" 
treated its audiences to a clever light 
show. In the finale. lasers began to shoot 
what appeared to be graphic holograms 
into the air. The scanners projected a 
graphic image onto a unique projection 
surface—inconspicuous, loose-woven, 
black bobinette material—suspended 
over the stage. Animated rotations of 
the image created the illusion of depth. 
Laser images projected in a room full 
icontinued) 


Thinking of 
buying а modem? 
You owe it 


Just а few years ago, computers 
needed big air-conditioned rooms to 
operate in, balefuls of money to buy, 
and a team of wizards to keep them 
running. The constant march of 
technological progress has given 
more and more powerful machines 
which cost less and less. Desktop 
computers more powerful than the 
early mainframe computers are the 
result of the evolution. The Qubie' 
modems represent the latest exten- 
sion of this progress. Because up 
until now, а 212À compatible modem 
cost at least $500. Through the use 
of four low-cost, state of the art 
microprocessors, we can now offer 
two versions of our full featured 
212À modem at prices the compe- 
tition sells 300 baud modems for. 


In The Beginning 
In September of 1983 we introduced 
the first 212A modem card for the IBM 
PC available for under $300. The 
PC212A/1200 is а complete communi- 
cations package including PC-TALK 
III software, modular phone cable, 
card edge guide, and instruction 
manual. The modem is an auto-dial, 
auto-answer type, which uses all the 
Hayes software commands so it can 
be used with any of the popular soft- 
ware packages including Crosstalk™ 
and Smartcom™ We picked the best 
software package we could find based 
on it's ease of use and features, PC- 
TALK III. Our modem includes 
leatures the old industry standard 
missed out on. Like being able to fit 
in one slot in а Portable PC or PC/XT. 


S1RE/1 208 Includes Sundelone 
! modem with cable (specuiy male or 
female). modular phone cable, and, 
! imatructión manual S329. 1 
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to yourself to check out the Qubie' 212A modems. 


212А/1200Е 


Or an optional connector to use the 
modem's serial port when not using 
the modem. Of course the topper is 
the $299 price, hundreds less than 
the competition. 


Now Available Outside 


Our standalone modem, the 212E/1200 
can be used with any computer or 
terminal with a RS-232C serial port. 
You can use any Hayes compatible 
communications software on any- 
thing from an Apple to a Zenith. 
Many ownors of IBM PC's are using 
it because they lack available expan- 
sion slots, or have more than one 
computer they want to use their 
modem with. 


It's attractive gold anodized case 
houses seven status lights (who says 
low prices means a shortage of 
features). It fits comfortably under 
a standard telephone. It is also a 
212A compatible auto-dial, auto- 
answer modem which supports all 
Hayes software commands. Even the 
switch settings are the same, so any 
software giving recommended switch 
settings for a Hayes modem can be 
used, without knowing what the 
switches do. There is a volume con- 
trol knob for easy adjustment of the 
speaker's output. Included in the 
package is modular phone cable, a 
cable to hook it to your computer or 
terminal, and instruction manual. 
Choose the communications package 
right for your needs, and you're 
ready to go! 


Feur Hearts 


The heart of the Qubie’ modems are 
four digital signal 
microprocessors. 

Two handle sending, 
and two do the 
receiving. Rather 

than attempt to 

filter all but the 
relevant tones used 
for modem 
communications, the 


f s A 


QUBIE' 


!QUBIE' 


microprocessors measure the 
digitally. This allows ibam to 

come line noise and risp: 
than analog filter based п 


Why Buy From Qubie’ 
Because you will get a product as qe 
or better than any available, pay less. 
for it, and get factory direct help if | 
you need it. If at any time during 
the one year warranty period your | 
modem should require service, we will 
fix it or replace it within 48 hours. 
Notice also there are no hidden 
charges in our prices. No extra for 
freight, insurance, credit cards, or 
COD fees. In a hurry? UPS 2nd day 
air service is just $5 extra. If you 
are like many who say, "Nah, it's too 
good to be true? just apply the acid 
test and find out. Then you will be 
asking yourself, "Why should I pay 
what these modems used to cost?" 


The Acid Test 


Qubie' gives you a 30 day satisfac- 
tion guarantee on your modem. If you 
are not completely satisfied we will 
refund the entire amount of your 
purchase including the postage to 
return it. If you can, get anyone 
selling another modem to give you 
the same quarantee. Buy both, and 
return the one you don't like. We 
know which one you will keep. 


IBM һа o trademark of lateroational Hannen Machines Сое рева 
Ciosstalk 18 а reguterad trademark ой Microstel Ine. 
PC-Talk Ш is а registered tredemark of The Maodiands Pans іне. 


p All prices include UPS suríace freight 
1 and insurance. Add $5 for two day air 
service. For fastest delivery send certi- 
| fied check or credit card. Personal 
1 checks take 18 days to clear. Calif. 

residents add 6% sales tax. Corpora- 
| tions and Institutions call for purchase 
jl order details. 


| (800) 821-4479 


f Toll Free Outside California 


| (805) 987-9741 


1 Inside California 


4809 Calle Alto 


| " Camarillo, Ca. 93010 


Tempo House, 15 Falcon Road, 
| London SW11 2PH, United 1 Kingdom 


ERG/68000 


MINI-SYSTEMS 


О 


Full IEEE 696/5100 Compatibility 
HARDWARE OPTIONS 


BMHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent 1/0 

64K /128K Static RAM (70 nsec) 
256K/512K/1MB Dynamic RAM (150 
nsec) 

Graphics-Digital Graphics 
CAT-1600 

DMA Disk Interface 

SMD Disk Interface 

%” or И" Tape Backup 

5'4" or 8" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/10/20 Slot Back Plane 

20 or 30A Power Supply 

Desk Top or Rack Mount Encl. 


SOFTWARE OPTIONS 


а OOOOO о 


00000000 


68KFORTH' Systems Language 
CP/M-6B8K:0/S with C, 68K-BASIC', 
68KFORTH', FORTRAN 77, ЕМ80 
Emulator, Whitesmiths' C, PASCAL 
ГІ iDRIS: O/S with С, PASCAL, 
FORTRAN 77, 68K-BASIC', CIS 
COBOL‘, INFORMIX! Relational 
DBMS 
ГЛ иміхе SYS V O/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL', 
ADA‘, INFORMIX*, Relational DBMS 
VED 68K Screen Editor 
Motorola's MACSBUG and FFP 
Package 


OO 


OO 


Trademark ‘ERG, Digital Research, 
Whitesmitha, Micro Focus, ADS, 
inc.. Gell Labs, Ryan McFariand, 
4.5. DoD 


30 Day Delivery - OEM Discounts 


“. 
уа ( 
3. т since 1974 
=. 
Empirical Research Group, Inc. 
P.O. Box 1176 


Milton, WA 98354 
(206) 872-7665 
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LASER GRAPHICS 


Photo 4: Digital tunnel showing actual points of light reacting with smoke. © Laser Media 
Inc. Los Angeles; CA 1984. 


of smoke also create a sensation of 
depth. The smoke particles provide 
many projection surfaces rather than 
one solid target. The beam is visible 
throughout its travels, which gives the 
sensation of a tubular graphic sus- 
pended in space. This technique also 
works well with beam sculptures, where 
laser beams are bounced back and 
forth between strategically placed mir- 
rors. And you can create a three-dimen- 
sional tunnel effect by having the scan- 
ners describe a circular graphic image 
(see photo 4). 


LASERPHONIC FANTASY 


The largest and most powerful enter- 
tainment laser installation in the world 
to date is now on view in Florida at the 
EPCOT Center. Each evening the closing 
entertainment, "Laserphonic Fantasy” 
features five computers driving six 
lasers and eight sets of scanners—all 
synchronized within 0.0l-second ac- 
curacy. Four sets of scanners float on 
barges in a lagoon and project over 
1000 kilobytes of graphic imagery into 
water screens. The fine spray of water 
js barely visible at night, leaving the 


laser graphic to appear to float in three 
dimensions. 

The first demonstration of a fiber- 
optic sphere is in the center of the water 
screens on a larger barge. This 25-foot 
sphere resembles a large dot-matrix 
billboard in the round. Scanned full- 
color imagery on fibers produces 
wraparound graphic animation on the 
surface A computer-generated time 
code synchronizes all the laser graph- 
ics, fireworks, music and special 
effects. 


IN JHE FUTURE 


"The main limitation is in the scanners.’ 
says Paul Rother, software engineer with 
Laser Media. "Of course, as we continue 
to get faster scanners to work with, the 
graphics will become much more com- 
plex.” Today's laser images are certain- 
ly more sophisticated than the abstract 
patterns produced a few years back. 
Tomorrow's images will likely show a 
similar advancement. For the present, 
however, it is interesting to see how 
creative and complex we can be with 
lasers that are programmable with а 
microprocessor. ш 


Circuit-Board-Design 


Without the Tledium 


smARTWORK" lets the design smARTWORK" is the only low- 


engineer create and revise cost printed-circull-board 
printed-circuit-board artwork artwork editor with all these 
on the IBM Personal Computer Important advantages: 


Forget tape. Forget ruling. 
Forget waiting for a techniclan, 
draftsman, or the CAD depart- 


О Complete interactive control 
over placement and routing 


ment to get to your project. О Quick correction and revision 
SMARTWORK™ software turns О Production-quality 2X artwork 
your IBM Personal Computer from pen-and-Ink plotter 
into a professional, high-quality 
drafting tool. It gives you ‘inne 
complete control over your 
circult-board artwork — from О Easy to learn and operate, 
start to finish. yet capable of sophisticated 
layouts 
О Single-sided and double- 
sided printed-circuit boards 


up to 10 x 16 inches 


LJ Multicolor or black-and- 
white display 


Г] 32 user selectable color 

combinations; coincident 
- points can be displayed 
ъ=: in contrasting 
Colors. 


O Can use optional Micro- 
soft Mouse as pointing 
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device 

SrARTWORK'"" trans- 
forms your IBM PC into o CAD system 
for printed-circuit-bDoard artwork. 
Display modes include both sin- 
gle-layer black and white and 
dualioyer color. 


What makes smARTWORK™ 
so smart is that ift understands 
electrical connections. Con- 
ductor spacing 6 always cor- 
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con- 
ductors. smARTWORK™ can 


automatically find and draw ond-ink plotter. Quick 1X check plot 
the shortest route between two Б also available from Epson printers. 
conductors, Or you can specify 

the route. 


Duatayer color display of a 2" by 4” 
section of a 10” Бу 16" circuit board 


The Smart Buy 


At $895, smARTWORK™ is an 
exceptional value, particularily 
when compared to conven- 
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORK™ 
We'll be glad to tell you how 
smARTWORK™ helps us design 
our Own circuit boards and 
what it can do for your business. 

Send a purchase order or 
major credit card number 
and smARTWORK™ can be 
working for you next week. 


System Requirements 
oO IBM PC or XT with 192K RAM, 2 disk 
drives and DOS Version 2.0 


CBM Color/Graphics Adapter with 
RGB color or b&w monitor 


О Epson MX-80/MX-100 or ЕХ-80/ 
FX-400 dot-matrix printer 


ГІ Houston Instrument DMP-41 
pen-and-ink plotter (optional) 


O Microsoft Mouse (optional) 
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WINTEK CORPORATION, 4804 South $t., Lafayetie, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD) 
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MS™ is a trademark of Microsolt” CP/M-BB"* and Concurrent CP/M-86"" are trademarks ol Digtal Research "^ Inc 


Now there's a personal business computer that is truly world class. The new Micro 165х from 
Fujitsu. Japan's largest computer company. This is a high-performance computer you сап 
count on to solve your problems and not create them. Because Fujitsu took the time to 
make it right. With incomparable quality, reliability and precision. Every detail mani- 
fests Fujitsu's passion for perfection. 
For the business user who desires the best, the Micro 16sx leaves nothing to 
be desired. 115 speed is awesome. A high clock rate makes it nearly nvice as fast as 
other popular 16-bit micros. Its memory is prodigious. With 384,000 characters 
of RAM expandable to over one million. 
| More power to you. The Micro 165х has a built-in 10 or 20 million 
_ character hard disk drive. A storehouse of information that can hold 
№ upto 6,600 or 13,200 pages of text. And serve up data in a fraction of 
bh. the time it takes a floppy disk drive. Other features include a real 
b. time clock with battery backup, serial and parallel ports, and а 
b 360K 50” floppy disk dnve. 

For business graphics, it has a high resolution tilt/swivel 
color monitor supported by its own RAM and microproces- 
sor. Making it easy for you to quickly draw vour own conclu- 
sions. A flexible architecture with an interchangeable 8086 

l6-bit microprocessor gives you built-in protection against 
obsolescence. And as your business needs grow, the Micro 
lósx gives you three expansion slots for future additions like 
mainframe or minicomputer communications, 

For software freedom of choice, there is no better choice. 
Because the Micro lósx has the versatility to nun MS'"-DOS, 
CP/M-86' or multi-tasking Concurrent CP/M-86"™ software. 

Discover excellence. See Fujitsu's new Micro lósx. It's the 
best in the business. For the name of your nearest authorized 
Fujitsu dealer call toll free (1) 800-МІСКО 16. 
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COMPUTER WAREHOUSE 


CALL TOLLFREE 1.300-528-1054 


PRINTERS | - SANYO + EPSON SYSTEMS 


a | DUALDRIVE SYSTEMS SANYO COMPUTER х EPSON RX-80 


MR-25 | 
HRGS, m SANYO CRT-36 HI-RES GREEN MONITOR * WordStar e CaicStar + Mailmerge 
С-ноћ | р E MS-DOS (2.11) • Sanyo Basic м... 
РО Paral ог Serial ы 3909 | и" CAI §55-2 m Drives, СА | 
Serni or Para Dual 320K | nd 
p ra 160K поту LL LL 
asio SP M 
à SINGLE DRIVE SYSTEMS SANYO COMPUTER ж EPSON RX-80 
nternationa 
Computer International _ SANYOCRT-36 HI-RES GREEN КООР Du сменаи (2.11) 
Comrex * Sanyo Basic ә 
©В-2 Parallel or Serial 550-2 System with A L 850 System with | “Д | 
= e | | Single 320K Drive | FR Mee Bon - Single 160K Drive CPP L. 
Datasouth 
05180 51149 VIDEO TERMINALS MONITORS COMPUTERS 
ADDS Amdek АПО$ Au Computer Modes CaH 
= 21. * 255% CHEM 2 Сан Eagle лнсотриег Moseis .........Сай 
630 API 51609 УЗ аео 5469 Princeton Graphic Leading Edge 
sso ECS 21999 Миниройт 90 sasq "772 $488 persons! Computer Call 
Sea 51245 Altos —À ы 599 NEC Computer 2459 
"M -i [3:7 1-] — ere 2С-620-А.00 Ganery Pack „311 
All Printer Моден CRT. 44949 ғаоевазйдеезеееавветже PC-820654 32K Бат 
Inforunner ОМТ 102 Green 5515 Gern $540 PC-B27 tA-01 AC Adaptor $17 
Виета £249 QVT 102 Amber 5545 РС»>В271АЛА402 AC Adapter $17 
қ СУТ 103 Green 3815 » PC-B281A Recorder зве 
Juki QVT 103 Amber $880  !9"RGB(KX!9OIA) 3709 
5800 г етьзеншае заањанетан а "EM | OVT 106 Green 5608 25 RGBIKX2801A) $1089 Northstar 
6100 8400 СМТ 100 Amber 5539 Taxan Жаа айдана, Con 
АЕ | Televideo 12" Amber 5128 Sanyo 
NEC s430 Zenith POTE Du Gan 
910 MBC-555 System Call 
2 seas: EST e sias Т: Se 
2030 ” 
2050 3705 52% $700  zVM-133ColorRG8 м. AMPH 51599 
3510 $1215 G40 S908  ZVM-135 Coor RGB W/Audmo. 
3515 $1218 070 É- $4286 
3530 81218 8004 (User Staion) $980 517635 
3550 tb a , $388 1222 
7710 
7715 + 848 Wyse 51749 
7750 "v 
Perses emitte -— 2 ith *57 DISK DRIVES 51509 
5544-8294 а MU TUDIN | 2.29. 3500 Rana 
All Printer Models Cal Elite || ы а —- 
ve 
Panasonic Cali DISKE М 1 ES | one PSAL CD Save 25% 
1082 . Сай мл (Oty 100) 3175 eve 28x 
Qume MD-2 (Qty 100) 5225 - 
Letter Pro 20 Paralisi or Serial 5619 Scotch 
1t4@OWyintertacs — $1309 „у SS/OD (Oty 100) 5175 
14/58 Winietact 31569 5% 05/00 (Oty 100) 5245 
Silver Reed — № 
ЕХРАОО 
5% SS/SD (Oty 100)... .. Ретпезтаға ‚$156 
ЕХР5ОО Рага! 3388  .,ns/Do(Oty 100) 3218 T 
EXPSOQ Sanal 5419 Recorder (512300) 5380 | 
ЕХР550 Parallel зато FUJI =: Baia Video Recorder w Remota (5130) 9400 
EXP450 бегін 5494 МОТО (Су 100).....,.............515ə Beta Movie 
Зар sess $2922 Boia Моло Camors [BMC-MOK) 811468 
gu "т _ $178 Other Sony Products... .. cai 
Star Micronics | ——— ioc ert 
All Printer Мочи Call 
Tally — | Order Line: " -B00- 528 -1054 
ui SX 6760 2 Order Processing 8 Other Information: 602-954-6109 
Spirit 60 $255 Ж 
Toshiba J | 
P1340 Paralisi or Sariai $719 4 | 2222 E. Indian School Rd 
P1351 Parallel or бөлді $1240 = : . 
r | Phoenix, Arizona 85016 
120 Рағын! or Serial $305 | 
MODEMS | | | 
Hayes —— ее ———— —— 
Smartmodem 300 байа 51909 
Барындан en $400 Store Hours: Mon-Fri 10-5: 30 Saturday 9-1 === 
martmodem 72008 Baud (BM) 5409 
Многие NE (дәне) 5225 Order Line Hours: Mon-Fri 8:30 -5:30 Saturday 9-1 — 
212A Robotics tics 3419 Prices reflect 3% to 5% cash discount. aperui в in factory cartons with manufacturers warranty. Plaase add 
Pateword 1200 5300 $8.00 per order for UPS shi . Prices А avauability subject to change without notice. Send cashier's check or 
money order...all other checks һ delay shipping two weeks. 
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GRAPHICS 


THE COMPUTER 


А5 АМ 


ARTISTIC TOOL 


BY ISAAC VICTOR KERLOW 


The imaging process does not change, 


SINCE MAN FIRST used simple tools to 
scratch pictograms on the walls of caves 
thousands of years ago, imaging tech- 
nologies have evolved a great deal. Art- 
ists throughout history have used paint- 
ing. photography. and other techniques 
to create illusions of space and time— 
to push the imagination to its limits. To- 
day you can use computers to dazzle 
your senses with colored lights. 

The computer is. in the opinion of 
many, too cold and technical to be in- 
volved in artistic creation. Similar prej- 
udices about technology arose in the 
past century when machines were in- 
troduced on a massive scale into both 
the industrial and everyday worlds. 
Most people distrusted the mechanical 
monsters until they got used to them. 
The impact and influence of computers 
on the imaging process today are simi- 
lar to those of photography in the 19th 
century (see reference 8). Miniature 
painters and engravers feared that the 
camera would replace them and even 
called it the invention of the devil. 

Since the fifties. computers have been 
used to create images, but the first ar- 
tistic experiments didn't take place un- 
til the early sixties. The nonartistic ap- 


only the medium does 


plications of computer imaging systems, 
such as real-time flight simulators. 
computer-aided design and manufactur- 
ing systems, and image processing of 
remote sensing data. are more familiar 
to computer users because they are 
widely used. However. the artistic ap- 
plications are relatively unknown. Com- 
puter art refers to those works created 
with the aid of computer-based tools 
and methods for the purpose of fulfill- 
ing an aesthetic need in the creator as 
well as in the public. 

| will outline the methods used to 
create computer art and the general 
concepts behind it. focusing on images 
of three-dimensional environments and 
Isaac Victor Kerlow (26 Gramercy Park South. 
New York, NY 10003) is a freelance graphic 
designer and animator for Byron Preiss Video 
Productions, a video game producer, and for 
Digital Effects, a computer animation company. 
He also teaches a seminar on digital typography 
for microcomputers in the Computer Arts 
Forum. He received a B.F.A. in graphic design 
from the School of Visual Arts in New York 
and an M.S. in communications design from 
Pratt Institute. His work Ras been exhibited 
widely and has appeared in several publications. 


objects created by mathematical 
models or databases—particularly thase 
described first in a three-dimensional 
space and then on the surface of a two- 
dimensional medium like a raster moni- 
tor screen or a sheet of paper. This ar- 
ticle does not cover two-dimensional 
techniques for the creation of com- 
puter-generated images. For further 
details on the procedures and algo- 
rithms mentioned. you should consult 
the classic reference works (see 
references 4. 12. and 14). 


THE EVOLUTION 
OF COMPUTER ART 
Most early computer art was created 
not in art studios but in research 
laboratories, and many of the first com- 
puter artists came from fields like the 
exact sciences and electronic engineer- 
ing. Nevertheless. they had some sort 
of artistic intention, some degree of 
aesthetic consciousness. The computer 
systems they used were not designed 
for artistic creation and, consequently, 
were not adequate for it. They were not 
very interactive—or not interactive at 
all—and the machine-user interface was 
(continued) 
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cryptic, opaque. and difficult to 
understand. 

Many of those creators of computer 
art had to put more effort into the ex- 
ecution of their works than into the 
creative process itself since communica- 
tion with the computer was so hard to 
establish Although they became more 
concerned with developing computer- 
based imaging tools than with artístic 
style. they did make effective use of the 
available technology despite its 
limitations. 

Their creations constitute the first 
products of a technology still under 
development Early computer art was 
uniform and simple; its style was large- 
ly defined by the limitations of the 
available equipment and by the lack of 
programs capable of rendering com- 
plex images Complex methods and 
data structures did not always yield cor- 
respondingly complex images. A lan- 
guage of simple two-dimensional gec- 
metric elements remained for a long 
time as the visual trademark of com- 
puter art. John Whitney Sr. Charles 
Csuri, and Kenneth Knowlton are 


Photo 1а; Front view of "Mask 1^ a three-dimensional object with 
hidden surfaces removed and rendered with smooth shading The 
mask is made of 16 simple pieces assembled together (a total of 
858 polygons) and was digitized from freehand drawing All images 


are copyright © 1984 Isaac Victor Kerlow. 


COMPUTERS AND ART 


among the American pioneers of com- 
puter art (see references 10 and 15) 

The panorama of computer art 
changed greatiy during the seventies 
with the development of techniques for 
representing three-dimensiona! en- 
vironments and the increased involve- 
ment of fulltime artists Computer- 
based imaging systems became more 
interactive and easier to use Many ar- 
tists who became interested in com- 
puter technology began using it as their 
primary medium for artistic creation 
and contributed to the technical devel- 
opment of computer-imaging tools. 

Recent computer art is complex and 
full of various styles, techniques. and at- 
titudes. It is not yet entirely mature. but 
already it encompasses an exciting 
body of work Its creation is becoming 
an increasingly specialized field requir- 
ing a great number of interdisciplinary 
skills. 


THE CREATIVE PROCESS 


| have worked with other imaging 
techniques for more than 10 years. and 


i find that creating an image with а com- 


reflection) 
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puter is similar to the creative process 
other technologies follow The main dif- 
ferences are not so much in the creative 
process as in the tools and how they are 
used. Most artists know how to create 
Images but not how to use computer- 
based tools and methods. Therefore. it 
is important that these tools be easy to 
operate and that the user-computer in- 
terface be properly designed 

The tools of computer art are very dif- 
ferent from the artist s traditional tools 
They include the computer itself. rhe 
programs driving it. and the input and 
output devices controlled by it. The 
type of creative work done 15 depen 
dent on the computer's various capabil- 
ities, The programs contain the pro- 
cedures needed to create the images 
The input and output devices collect the 
creative information and generate the 
final image and, therefore should be 
especially easy to contro! 

The creation of computer-generated 
art is not a simple task Besides the 
aesthetic problems you often ел. 
counter difficult technical problems and 

кониние 


Photo Ib: Another version of "Mask |’ rendered as an opaque 
surface (with a model of diffuse light reflection) and colored with 
color lookup tables to simulate a shiny surface specular light 


Introducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, Ш, or 16) € APPLE" * IBM™ е OSBORNE" е СР/М"е XEROX" 
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The VERSABUSINESS" Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


$99.95 
"* & в complete maenu-driven accounis receivable, invoicing, and 
monthly sistamant generating убит Н keeps track oí al information related to who 
A oo o ы m Dream den past due ac 
counts. VERSARECENABLES prints ай nec invoices, and summary 
reports and can be linked with VERSA LEDGER end. VERSABIENTORY* à 


WERSAPAY. ovest рер раска дар, AFER 
m touch with ali i information regarding much money your c owes, to 


and With VERSAPAVABLES-. let your comput automatically select 
more. can even с er 
which vouchers are to be paid. m 


V A » 

pe——— eee ака ted, bul easy to use payroll system that 
keeps trac 

ate and ай necessary payroll calculations are performed automatically, with 
totals on screen for operator approval. A can be run t , automati- 
[от Жа арр a intervene to prevent a check from being printed, or to alter 

on it И ionis көре to tha VERSA 

VER 


you | an item [alle below a preset eum er prie mig cm t 

mvoices directly or to link with rhe VERSA RECETVABLES™ systern. VERSAINVENTORY™ prints 

Nau d ins бей үзігі; ane inen o сас 
sales reports, prce lists, inventory checklists, etc. 


COMPUTRONICS: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER ІГ" $149.95 
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book 
corporate general system without additional 
sem without any additional s 


(300 to 10,000 entries per month, аа аира 
рис mre жс poc p EE e tion forever, 
s tractorfeed checks, 


: multiple checkbooks and general ledgers, 
17 reports including check registers, 
income statements, account 
listings, etc. 
EM сокме s а UN ДЕЛ manual de- 
signed for first-time users. The VERSALEDGER uni еб ub become 
quickly familiar with VERSALEDGER II", using complete data files 
supplied on diskette and more than 50 pages of sample outs. 


Every VERSA BUSINESS” module = ай рори iolar E {лге учетта, 
анон W you are not ытай) ч E ^" module, you 
may return it майит 30 days for а refund. Marsala for BUSINESS module may be 
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To Order: 
y, or call Toll-free (800) 431-2818 
(N.Y .S. residents call 914-4: 5-125335) 
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* add М ier COD or non UPS шем 


— 
DEALER INQUIRIES WELCOME == == а 


АЯ pees and specifications subyect to change / Drivery subyeci 10 avoslalmhty 


* TRS-80 is а trademark ol the Radio Shack Division of Tandy Corp. APPLE is a vedemeri of Appie Corp. “ӘМ is в trademark of ПЭМ Corp. - "OSBORNE в a trademark of Cuborne Corp 


8: жаст 


Lm іе 2. p — 


e à 5 


The CARTOS system has 


been implemented on DEC 
PDP-11/05, LSI-11/02, 


PDP-11/34, PDP-11/45, 
and VAX-11/780. 


many of the systems available for 
creating images are imperfect. A direct 
correlation exists, though, between the 
operations that artists traditionally per- 
form to create images and the opera- 
tions described by the computer's pro- 
grams. In fact, many of the methods 
have been borrowed from other 
technologies. in principle. if you already 
know how to create images. you should 
find it easy to learn one more method 
for doing so. Nevertheless, that learn- 
ing process involves, among other 
things, many hours going through thick 
users manuals. There are pluses and 
minuses. If you work with a computer. 
you can use its unique features but you 
must also accommodate your work to 
the limitations of your particular system. 

Each of the several ways to create a 
computer-generated image has its ad- 
vantages and its limitations. You can 
divide the process of creating a three- 
dimensional shaded image into several 
stages: image conceptualization and 
design. database creation and editing, 
procedure rendering (hidden surface 
removal, lighting and shading, and col- 
or and texture creation). and final out- 
put production (see photo 1а). 

A number of these procedures re- 
quire considerable amounts of memory 
and computing power. Traditionally. 
such procedures were implemented ex- 
clusively on large- or medium-size com- 
puters. Today, you can successfully im- 
plement many of them on some of the 
new and powerful 16-bit microcom- 
puters. In any case. the various stages 
of the creative process remain basically 
the same regardless of the equipment 
that you use. 


THE COMPUTER SYSTEM 


Although | have used several computer 
systems for creating images, | have done 
much of my experimental work with one 
particular system, the CARTOS system 
(computer-aided reconstruction and 
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tracing of serial sections). Researchers 
at Columbia University have been de- 
veloping this system since the seventies. 
CARTOS was not designed to be an art- 
ist's tool but to help biologists see com- 
plex microscopic elements in three 
dimensions. it can reconstruct and sim- 
ulate three-dimensional objects from 
two-dimensional data obtained from 
light and electron microscopes. The 
system can accept manual or automatic 
input and can reconstruct almost any 
series of cross-section images (see ref- 
erences 2 and 9). 

The CARTOS system has been im- 
plemented on almost the entire family 
of DEC computers: PDP-1 1/05, LSI-11/02. 
PDP-11/34, PDP-11/45, and VAX-11/780. 
The current version runs on а УАХ-П/ 
780. and a simpler one іс being imple- 
mented on two 16-bit microcomputers. 
the Codata 3300 and the Onyx C8002. 
You can direct the visual output of the 
system to a Grinell 270 color raster 
monitor, to an Evans & Sutherland Pic- 
ture System |! vector monitor. and to 
various hard-copy devices including a 
plotter and a blackand-white elec- 
trostatic printer. 

Written in C. the software includes 
almost no assembly-language routines 
and runs under several versions of the 
UNIX operating system. Since C has no 
built-in graphics capabilities, CARTOS 
uses several in-house programs and 
subroutine libraries. [t also uses various 
UNIX library routines that are not iden- 
tical in all UNIX systems. Since the 
largest program requires only about 
100K bytes of main memory. you can 
transport slower versions of CARTOS to 
smaller systems. 

You cannot call the CARTOS imaging 
programs state-of-the-art. but they are 
flexible and extremely effective. They in- 
clude input, editing, hidden-ine re- 
moval, shading, and coloring routines. 
Many of its three-dimensional interac- 
tive functions are similar to those in the 
GSPC Core System (Graphic Standards 
Planning Committee, see reference 6). 
Its rendering program is based on the 
Raster Test Bed developed by Whitted 
and Weimer at Bell Laboratories [see 
reference 16). The test bed is a set of util- 
ity routines used to display three- 
dimensional shaded images on raster 
scan systems. You can merge these 
routines with a variety of user-defined 
techniques but only under two condi- 


tions: (1) you must express ail surfaces 
as polygons before you can display the 
final image, and (2) you must convert 
the data to the proper description for- 
mat. The basic elements of the test bed 
are a transformation and clipping 
module, a scan-conversion processor, 
and a shader. The CARTOS version 
stores all the polygons before perform- 
ing the scan conversion and produces 
a 512- by 512-pixel monochrome image 
file with smooth (Gouraud) shading. 


CONCEPTUALIZATION AND 
DESIGN 


Conceptualization and design form the 
first stage in computer image creation. 
From an artistic point of view, this step 
is the most decisive because you must 
lay out the basic characteristics of the 
image, analyze your basic ideas, and 
describe them in visual terms. 

It is helpful to prepare the initial 
sketches describing the objects and 
their environments traditionally, with 
colored pencils or markers on paper. 
These sketches contain such general 
characteristics as size. relative position. 
color, and lighting. Once you finish the 
Sketches, you must analyze them and 
break them down into a series of con- 
tours. You can describe these contours 
in detailed blueprints suitable for digi- 
tizing. The blueprints show your three- 
dimensional objects in a two-dimen- 
sional cross section: drawing them on 
grid paper makes the marking of nu- 
merícal coordinates easier. 

| often draw my blueprints freehand 
so that the final object looks somewhat 
handmade. | also draw two views: one 
for digitizing and the other to help me 
visualize the object better (see figure 1). 
The first view contains vertical and hori- 
zontal information (х and y-coordinates}. 
and the second, depth information [z- 
coordinate). Some objects are more 
easily described by horizontal cross sec- 
tions and others by vertical. 


THE NUMERICAL DATABASE 


A numerical database is necessary to 
mode! the objects that appear in the 
final image. Many methods are possible 
to translate the visual information con- 
tained in the sketches into formatted 
numerical information suitable for com- 
puter manipulation: among these are 
digitizing. mathematica] description. 

(continued) 
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WHY | 
JOHNNY |7; 


А Good | 
Programmer, 8 
Even Brilliant, 


But- jonony works in В080/280 assembly 
language, with a conventional assembler. 
That can make yesterday's brilliance 
today's garbie, a maze of mnemonics and 
a jumble of meaningless labels. Johnny's 
program is less than self-explanatory — 
even for Johnny. 


Johnny could read his own code if he used 
SMAL/80— the superassembier— and so 
can you. SMAL/80 boosts your program's 
Clarity and your productivity by giving you: 
№ Familiar algebraic notation in place of 
cryptic mnemonics — "A = A—3" for example, 
instead of "SUI 3" (if you know BASIC or 
Pascal, you already know SMAL/80) 

Ш Control structures like BEGIN...END, 
LOOP...REPEAT WHILE, and IF... THEN... 
ELSE... риге мү l v! dois d 
arbitrary names (eli to 

of labels with no overhead i ы; 

Ш Complete control over your processor — 
because SMAL/BO is a tnie assembler. it 
doesn't reduce execution speed or burden 
your program with its own runtime routines. 


Send ше месте рн дерден fo 
- ang ; you do it right 
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your work afterward— the next day or a 
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and procedural methods. 

Sometimes | create simple or primi- 
tive objects. such as cubes and cylin- 
ders. with mathematical functions. But 
| usually define objects by manually 
tracing my blueprints on a digitizing 
tablet. Digitizing methods give objects 
the irregularities typical of freehand 
drawing. 

The number of digitized cross sec- 
tions needed to describe an object is 
directly proportional to the complexity 
and detail of the final object. The sec- 
tions on the x and y planes represent 
a sample in the horizontal and vertical 


| levels of the original object. Ап aliasing 


effect can appear if the object is sam- 
pled at large intervals too far from one 
another. The number of sections neces- 
sary to describe an object accurately 
can range from two to more than a 
hundred. 

Once you have digitized all the con- 
tours, editing the database lets you re- 
accommodate individual sections or en- 
tire objects in three-dimensional space. 
You can perform such geometrical 
changes as scaling. rotation. and trans- 
formation to modify relative spatial 
positions. The editing program stores 
the coordinates as integers to reduce 
memory requirements and records all 
scale-related information separately to 
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keep the original data intact. The edited 
database constitutes a master file that 
serves as an object's basic format. Al! 
editing applies to this format. which is 
represented as a series of unconnected 
contours. (All data from different inputs 
is converted to this common format.| 


SHADING 


Before the shading program can create 
surface and volume around the initial 
contours (see photo 2а), another pro- 
gram must create a structure of 
polygons between the serial sections 
(see photo 2b). The particular polugoniza- 
tion program | use generates its output 
on a vector display or as a numerical 
format acceptable to the shading pro- 
gram. It also has a switchable capping op- 
tion that allows you to leave open or 
close off the extremes of an object. 
The shading program accepts spatial 
position instructions before it generates 
the shaded display. During computation 
it puts out alphanumeric information on 
a secondary monitor about the number 
of polygons, vertices, and edges in- 
volved in the image and the number of 
active pixels in the frame buffer. 
САКТО55 surface-rendering program 
works best on simple spheroid or elon- 
gated structures. |t cannot properly 
continued) 
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Figure |: Front and side views of `Ма$Ё 1 This blueprint was used to digitize the 
vertical cross sections of the object. The freehand quality and asymmetry of the draw- 


ing was retained during the digilizing process. 
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Photo 2a: А 3-D object made of five pairs of simple geometrical 
shapes that serve as the initial representation of the object. 


Photo 2c The five pairs of geometric shapes rendered as а 
monochrome solid object with smooth shading. 


handle objects with zigzag shapes, con- 
cave surfaces. or acute angles. There- 
fore, when you want these characteris- 
tics. you must use alternate methods. 
One way to describe complex objects 
correctly is to render them as uncapped 
three-dimensional contours. The 
shading program uses Gouraud shading 
to produce smooth connections be- 
tween polygons through normal linear 
interpolation. The lighting model uses 
a single light source and simulates the 
diffuse reflection of light typical of 
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opaque surfaces (see photo 2c). Another 
way of handling extremely irregular ob- 
jects is to divide them into several 
simpler objects and then reassemble 
them with a concatenation program 
You can also assemble groups of sim- 
ple objects into one composite object 
[see photo 2d). 


COLOR 


After shading. to color the final object 
| usually use color lookup tables. 
Several approaches are possible for 


Photo 2b: А polygonization program has created a structure of 
triangles based on the initial unconnected contours. 


Photo 2d: Two objecis concatenated te form “Colorful Trap: 


manipulating these tables. each yielding 
different results. 

The concept of color lookup tables is 
closely related to the way the frame 
buffer works. A frame buffer is an area 
of main memory dedicated to storing 
and manipulating raster images. It can 
hold an image or frame resulting from 
different computations and data trans- 
formations, The word "frame," from the 
language of film. refers to the indi- 
vidual frames. or images, on a strip of 

tcomtinued| 
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film. Frame buffers are two-dimensional 
arrays of different sizes, usually with 
several bit planes. Each pixel. or picture 
element. in the final display has its cor- 
responding address in the frame buffer 
that the display controller reads before 
generating an image on the raster dis- 
play. 

You can configure frame buffers in 
several different ways. The simplest one 
has a single bit plane whose output 
values create a monochrome image. 
(With one bit plane you can generate 
only two intensity levels: black and 
white, or | and 0 in binary; in other 
words, 2 to the power of the number of 
bit planes equals the number of inten- 
sity levels) As you add more bit planes, 


The 


he production of the original is one 

of the most controversial issues in 

computer art. it is so controversial. 
in fact. that it is largely responsible for 
keeping computer art from being officia} 
ly accepted as a major visual art. from 
being recognized as a valid medium for 
contemporary artistic expression. The 
production of the original is relevant 
technically and aesthetically as well as for 
economic and marketing reasons. and It 
is worth examining in more detail. 

For centuries the visual arts have pro- 
duced a unique object that is considered 
an original. a final work that exhibits the 
completed image (eg. a painting on a 
canvas). The number of ways you can en- 
joy a computer-generated work adds 
many variables to the question: What 
constitutes the original work in computer 
art (eg., a photograph of the computer 
image, interactive displays realtime 
animation, and so onj? You can find new 
answers by looking at the nonvisual arts. 
in many forms of artistic expression, the 
original is not necessarily limited to a 
single object. What is the original in a 
musical creation—the score, the perfor- 
mance, or the recording? 

Computer-generated images follow a 
script or а program. and you can recreate 
or perform them at different times. More- 
over, you can easily animate computer- 
generated images by displaying and re- 
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you can display more intensity levels. 
For example. a frame buffer with three 
bit planes can display 23, or 8. intensity 
levels while a frame buffer with eight bit 
planes can drive the color guns inside 
the monitor. either directly or through 
color lookup tables. | created the im- 
ages that illustrate this article with a 
frame buffer containing 512 by 512 by 
8 bit planes driving the color guns 
through three 8-bit by 256-byte lookup 
tables (see figure 2). 

Color lookup tables contain a collec- 
tion of values that you can access with 
the numerical output of the bit planes. 
The intensity value of a pixel “looks up" 
the numerical color value stored in a 
specific location in the lookup tables: 


this value then drives the ВСВ (red- 
green-blue) guns at its particular inten- 
sity. The lookup tables provide a cheap 
and simple way to obtain a great vari- 
ety of colors with limited frame-buffer 
memory. 

You can easily determine how many 
colors you can generate with various- 
sized frame buffers and lookup tables. 
The total number of possible colors 
available for display. that is. the palette. 
equals 2*7 where ш represents the 
width of the lookup table in bytes. The 
number of colors that can be simulta- 
neously displayed on the monitor 
equals 2". where n is the number of bit 
planes. 

(continued) 


Controversy in 
Computer Art 


E 


cording them in sequence and build them 
in real three-dimensional space. 

The issue of the original in computer 
art also brings up the relation between 
art and technology. the identity of the art- 
ist. and the visual language used. Under- 
standing the relation between art and 
technology is necessary to understand 
the aesthetic values of computer art. 

history different technologies 
have contributed tools and methods for 
the development of artistic projects. Ar- 
tistic creation in the Renaissance period 
would not have been possible without 
the technology for fabricating colored 
pigments, brushes, or canvases. Without 
the technology for recording images pho- 
tographically, many of the events that oc- 
curred at the turn of the century would 
have gone unrecorded. Computers are 
the latest entry in the historical develop- 
ment of imaging technologies. 

A unique blend of computer tools and 
artistic methods, including electronic 
hardware and imaging programs, makes 
the existence of computer-generated іт- 
ages possible. Perhaps the day will come 
when intelligent computer systems will 
provide us with computer-based imaging 
software capable of developing a style 
of its own. For the time being. however, 
the computer is only a tool. 

You don't need to be a systems pro- 
grammer or an expert in mathematics in 


order to create computer art. However, 
you have to understand how both the 
equipment and the programs work, espe- 
cially if you want to enhance your 
creative tools. You must use computer 

to develop a consistent body 
of work with individual aesthetic and 
stylistic values. And you cannot consider 
all the images you create to be art. Corn- 
puter art, ІКе any other, only emerges 
from dedication and a sharp aesthetic 
consciousness. 

No rules determine what computer art 
should look like. You develop this lan- 
guage as you develop your work. In my 
opinion, computer technology should 
create images that cannot be made with 
any other imaging techniques, not just 
mimic those in other media. 

The computer pushes artistic imagina- 
tion in new directions. We should use its 
tremendous creative flexibility to explore 
all types of form and content, from hyper- 
realist scenes to random abstract struc- 
tures, The development of a visual lan- 
guage specific to computer art is more 
related to the artist's attitude than to the 
type of equipment in use. You can create 
beautiful works with simple or sophisti- 
cated equipment. The amount of com- 
puting power you need becomes a prob- 
lem only if you want to produce ex- 
tremely realistic images on a massive 
scale. 
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You can divide the color lookup tables 
or structure them in different ways, and 
—— платит свое GF they can contain various values repre- 

3 | senting a variety of colors [see photo 

ҤЕ 8 DLLLLLLLLI] | за You can store them in data libraries 

d EEG to be called by the main program during 
execution, or you can create them on 
the fly. The coloring program chooses 
a specific color for a specific object or 
group of objects from the color lookup 
tables. And you can simulate a variety 
of color and lighting effects by assigning 
specific ranges of colors to specific in- 
tensity or brightness levels {see table 1). 


TEXTURE 


You can create two general types of tex- 
tures, visual and spatíal, on computer- 
generated three-dimensional objects. A 
visual texture is a two-dimensional im- 
age of a texture created without affect- 
ing the geometric surface of the object: 
it only simulates a three-dimensional 
texture. A spatial texture. on the other 
hand, exists in three-dimensional space 
and affects the spatial integrity of an ob- 
ject's surface. Spatial textures are closer 
to the concept of rea! textures than 
visual textures are. 

By mapping a digitized two-dimension- 


Figure 2: Configuration of a frame buffer or video-display memory with eight bit 
planes driving the RGB color guns through color tables 8 bits wide by 256 bytes 
long. The dimensions of both the frame buffer and the raster video screen have been 
simplified in this diagram for clarity. 


Table |: Color aliasing effects can be created by manipulating the color lookup al image onto the surface of a three- 
tables. The color red is located between bytes 32 and 48 in this example. The table dimensional object you can create vi- 
on the left will produce an orange color and the table on the right will produce an sual textures. This method. pioneered 
orange pattern. The data in the left table creates a smooth gradation oj intensities. by Ed Catmull (see reference 3), affects 
The data in the right table creates a stepped gradation that goes from white to black the intensity and chromatic values of a 
several Limes. surface but does not affect its smooth- 
— гез PARAMETERS ness. An alternate method for creating 
eS ee ee 2 ы ж. visual textures, developed by James 
Color table о ! 2 Color table Blinn and modified by several others 
Starting at byte 32 32 32 Starting at byte (see references 1 and 7). simulates the 
Py pim агза 0 Tr à qun 4% imperfections on a smooth surface, not 
ng value 50 10 0 Starting value 4 қ 

Increment by 5 0 Increment by 0 by affecting the surface itself but by 

мы altering the surface normals of the ob- 
BYTE / с BYTE 7 ject. This alteration before shading 


causes the light to reflect in several 
directions, the way light would reflect 

if the object were actually textured. 
Modeling a detailed mesh of planar 
polygons creates spatial textures. This 
approach, however, is time-consuming 
and extremely impractical. A more ef- 
fective way uses a class of irregular 
shapes known as fractals (see references 
5 and 11 and the article. “Fractals” on 
page 157]. This method of creating tex- 
tures on a smooth surface works by di- 
viding recursively the polygons that 
make up an object into a variety of 
smaller irregular shapes. like those 
(continued) 
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Photo За: “Pattern 1.1” is rendered as an uncapped three-dimensional 
contour with hidden surfaces removed and color created by color lookup tables. 
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Photo 3b: "Pattern 1.47 a textured variation with color aliasing 
effects. The object is made of 254 polugons. 


Photos 4a and 4b: Two steps of the color aliasing procedure that was used to generate “Pyramid and Column:’ Notice the different 


visual textures created by the coloring process. 


found in nature. Fractal surfaces can 
also be generated in random patterns 
or as iterations of algebraic formulas 
(see reference 13). 

The method | use to create textures 
is much simpler than any of those 
described above. It creates random 
visual textures using color aliasing ef- 
fects. These textures don't involve map- 
ping nor do they perturb the normal 
polygon vectors describing the object. 
They are created during the coloring 
stage and exist only in an object's raster 
image (see photos 4a and 46}. 

Aliasing describes the distortions 
created on an image by a discrete 
sampling of the originating database. 
Spatial aliasing occurs when the 
computer-generated image is repre- 
sented as a series of discrete samples 
on a lower-resolution grid than the 
original. Each pixel on a raster image 
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represents a small continuous area of 
the original image and not a single geo- 
metric point. The larger the difference 
in scale between the pixel and the sam- 
pled area, the greater the amount of 
missing information. You find aliasing ef- 
fects not only in computer-generated 
images but also in such media as paint- 
ing or photography. The most common 
aliasing effects in computer images are 
the jagged lines that represent diagonal 
lines or edges of objects. 

You can create visual textures and pat- 
terns with different characteristics on 
three-dimensional objects with certain 
aliasing effects. By filling the color 
lookup tables with intensity values 
some distance apart, you can produce 
color aliasing effects. In other words. 
the sample of noncontinuous values in 
the lookup tables is insufficient to 
create a continuous color scale that 


blends optically. Instead of getting a 
continuous gradation, you get a step- 
ped gradation or a textured pattern 
(see photos Ib and 3b). The use of col- 
or in these textures resembles that of 
some fauvist (from the French word 
fauve. meaning "wild") and expressionist 
painters of the twenties and thirties. 
They applied color with intense satura- 
tion values and represented the effect 
of light on the objects as blocks of 
discrete color, You can get additional 
aliasing effects with moire patterns 
when the sampling grid encounters a 
periodic texture in the sampled image. 


CREATING AN ORIGINAL 


At the end of the creative process, you 
must display your final image—you must 
choose its final form. Three approaches 
to the production of static computer-art 

(continued) 
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originals dominate the scene: purist, 
hard-copy-oriented, and hybrid. 

The purist approach contends that the 
original exists only in the computer 
environment—you must create it each 
time you view it. The numerical descrip- 
tion of the image the magnetic tape. 
and the image on the screen are con- 
sidered originals. 

A computer can create a fresh original 
on the spot if it has the appropriate 
hardware and software. You could call 
this type of original soft copy because 
its not based оп a hard medium. The 
purist approach is more natural to com- 
puter art but it is hard to implement in 
many real situations. The problem of 
transporting the equipment you need 
to the exhibition site will hopefully 
disappear when mainframe computers 
become portable or as portable com- 
puters become more powerful. 

The hard-copy-oriented approach is 
the most common and considers a hard 
copy of the computer-generated image 
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to be an original. The computer is only 
a creative and developmental tool and 
not the final support for the image. This 
approach favors the creation of a direct 
hard copy—ideally via a computer- 
controlled method with minimal manual 
intervention. Obviously you want to 
transport the image to hard copy as ac» 
curately as possible. Several choices are 
available for your output. such as plain 
paper. photographic paper. and canvas, 
and also for the device. including elec- 
trostatic and dot-matrix printers, pen 
plotters, and ink-jet printers. 

All hard copies of a computer- 
generated image are versions of a 
matrix, in this case the numerical infor- 
mation in memory. The idea of making 
impressions from a unique matrix or 
mold is closely related to printmaking 
methods in general, where plates are 
used to create a single print or series 
of prints. A single print is an original if 
it is unique. You can even plant ran- 
domizing functions in the imaging pro- 


cedures to guarantee the uniqueness of 
each piece. Multiple prints are original 
if presented as a limited edition, where 
the artist decides to make several 
numbered copies and agrees not to 
make further copies from the same 
matrix. Unnumbered multiple copies 
are the least desirable type of print 
because the process of quality control 

and authenticity becomes difficult. 
Of all the techniques for creating hard 
copies of computer images. photog- 
raphy is probably used the most often, 
and it has many associated quality con- 
cerns. The quality of the final photo- 
graphic print can vary enormously de- 
pending on the amount of care taken 
in the recording and transferring pro- 
cesses. Shooting the master negative or 
slide with the correct exposure and 
sharpness. choosing the appropriate 
type of film and paper. printing the final 
copy, and preserving the print all in- 
fluence the final quality. 1 usually 
(continued) 
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Ink-jet color printers 
produce images with 
blended colors. 


photograph my work on slide film that 
offers high image definition, has good 
color balance, and is stable. ! make my 
final prints on 20- by 24-inch glossy 
paper. Glossy paper seems to resemble 
the quality of the monitor image. 

The results you can achieve with col- 
or printer technology vary. Pen plotters 
are limited to making line-based images. 
but they offer advantages such as the 
ability to choose from a wide variety of 
papers and colored inks. Some recent 
developments in electrostatic printing 
technology allow you to use large paper 
with good image resolution. The images 
produced by ink-jet color printers are 
especially interesting because the col- 
ored inks blend on the paper. Ink-jet 
methods that deposit the image on can- 
vas have been developed by 3M Com- 
pany (Scanmural) and by Ron МасМей 
at the Visible Language Workshop at the 
Massachusetts Institute of Technology. 
These canvases take computer art hard 
copy away from a print-oriented medium 
and toward the more traditional con- 
cept of an original work of art. 

The hybrid approach creates an origi- 
nal by combining computer technology 
with more traditional imaging tech- 
niques, The computer is the main tool 
іп the creative process but not the only 
one, 

Traditional printmaking techniques, 
such as silk screen, etching. and lithog- 
raphy produce the final computer- 
generated images. The most common 
method for transferring the image to 
another medium is photography. Com- 
puter-controlled transferring methods 
are still rare. As more fine-arts users try 
to combine computer imaging with 
other imaging techniques. the hybrid 
approach is becoming much more 
common. 


CONCLUSIONS 


The computer is a contemporary tool 
and its use for the creation and manip- 
ulation of images opens possibilities in 
the field of artistic creation. It brings 
challenges and problems on all creative 
levels, aesthetic and technical. to artists, 


programmers, and engineers alike. 

If you understand the limitations of 
computer-based imaging systems and 
take advantage of their capabilities, 
your imagination can explore untried 
creative paths. Today's computer art in- 
troduces new colors and new shapes— 
even a new sensibility that expands the 
nature of the aesthetic. 8 
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Consider the LogicScope 136 

ш The LogicScope 136 is the next logical step in test instru- 
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of the device. Questionable waveforms can be stored for analysis. 

ш Its light weight and small size make the LogicScope conve- 
HN to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral thdn a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 


Contact us for the name of your local distributor 


РОССЕС LECENOLOCY, INC. 


7320 Parkway Drive, Hanover, MD 21076 


301-796-3300 Circle 292 on inquiry card 


Ihe new IBM DisplayWrite 


Little Tramp character licensed by Bubbles Inc . s.s. 
Реке apply at ІВМ Product Centers and тау very at thet scores 
** Ама rn july, 1084 


Series is here. Spread the word. 


In 1980, IBM introduced the Displaywriter System. 
Today, it's become the best-selling stand-alone text processor 
in the world. One reason for this success is che Displaywriter's 
function-rich software. 

If you're looking for software like that, but working 
on an IBM personal computer, you don't have to look any further. 
Because the ІВМ DisplayWrite Series is here. 

And it will put many of the features and capabilities of a 
dedicated word processor со work for you when you're writing. 


It runs іп tbe family. 


You'll find two word processing programs in this series: 
There's DisplayWrite 1, for ІВМ personal computers — including 
РСу And DisplayWrite 2, with added functions for your PC, 
PC/XT or Portable PC. 

You'll also find DisplayWrite Legal, a dictionary of about 
16,000 words thar a lawyer might need co check. 

And you'll find DisplayComm, which lets your IBM PC 
send and receive text to and from other IBM PCs. If you're 
writing at the office, chis program could also let you send text 
to an IBM Displaywriter down the hall. (From there, it could be 
sent on to an IBM host computer for distribution.) 


Some words on bigb function. 


The DisplayWrite word processing programs give you che 
time-saving features you'd expect from IBM. Justified margins, 
centered lines and pagination, for example. You'll even have 
prompts and messages to help guide you along. 

But there are also some features in DisplayWrite 2 you 
might not expect. Like easy column formatting, four-function 
math capability p/ws a spelling checker based on a dictionary of 
about 100,000 words. 

Yet the biggest surprise of all may be the price* 
DisplayWrite 17% $95. DisplayWrite 2, $299. DisplayWrite 
Legal, $165. DisplayComm, $375. 


| №) Where уои can find all four. 


Get more information about the IBM DisplayWrite Series at 
your authorized ІВМ Personal Computer dealer or ІВМ Product 
Center. To find one near you, call 800-447-4700. In Alaska or 

Hawaii, 800-447-0890. 
| Stop there first and get the last word. 
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Personal Computer Software 


Cirde 184 on inquiry card 


That power cord may look 
innocent, But it could suddenly turn 
against your PC 
It could. for example, hurl à 
power spike from static or lightning into its delicate 
circuitry. Wiping out its memory. Or destroying a defense- 
less component. 

Dont risk it. Get a 
6-outiet Wire Tree Plus™ surge 
protector from NETWORX'V It 
guards against spikes. Filters 
out RF interference. And its 
the only device with two 
phone jacks to protect 
modems against surges. 

Other unique features in- 
clude separate switches for 
the CPU and peripherals 

and a bracket that 
mounts under the front of the workstation. 
The illuminated switches are easy to reach, and yet 

recessed, so you cant accidentally shut down power 
and lose data. 

If you don't need 6 outlets, pick up our 4-oullet 
Wire Tree'* Or our single-outlet Wire Cube'" 
thats ideal for portable computers. 

That'll take care of power surges. But what if 
your foot gets tangled in a power cord? Prevent 
this potential disaster with the Wire Away?" It 

stores up to four 18-gauge wires and ends the 
hazardous mess of dangling cords. 
All our products are backed by a 5-year 
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LURKING __ 
BEHIND EVERY 
COMPUTER 
IS THE POWER 
TO DESTROY 
ITSELF 


NE xX computer station accessories. And 
dont go home without them. 


GRAPHICS 


COMPUTER 
LANDSCAPES 


BY DANIEL COOPER 


Computer graphics merge 


COMPUTER ARTISTS share a common 
problem: once they have created an ex- 
pressive composition, how do they turn 
it into a finished work of art? For most 
artists, it isn't enough to generate an іп- 
teresting image that can only be seen 
оп a computer screen. They want to 
make art that is physical. that has 
substance and immediacy, and that can 
respond to natural light. 


А HAPPY MEDIUM 


To turn computer-generated art into a 
physical reality. you could photograph 
the screen image to produce a color 
slide or transparency. With this method. 
the next step is producing an enlarged 
photographic print. The result, however, 
is more a representation of an artwork 
than an artwork in itself. 

You could also use a color printer or 
plotter, but such devices, while fine for 
business graphics, might not meet your 
standards for artwork. And videotape is 
best suited to moving images, more in 
the realm of film than painting. 

A more traditional option is 
serigraphy, the fine art of silk-screen 
printing. Serigraphy uses a stencil pro- 
cess that can mimic other forms, in- 
cluding computer imagery. In addition. 
it uses inks that mix like paint. and it is 
relatively inexpensive. 

In this article I will discuss this artistic 
method. following the creative process 


with silk-screen printing 


from concept through computer pro- 
gramming to final printing of the 
serigraphs. | will also analyze one of my 
art programs to show the thinking and 
experimentation that went into it and to 
demonstrate how | ultimately realized 
the images in the traditional art 
medium. 

You can create images on computers 
by using a paint system. a digital 
camera, or programming. Each method 
has its advantages. but | find program- 
ming particularly appropriate because 
of its relationship to mathematics and 
the relationship of mathematics to art. 
The calculating precision and speed of 
a personal computer let me use math- 
ematics to create images in unexpected 
ways. bringing together the hard logic 
of math and the mysterious intuition of 
art. 


DEVELOPING A PROGRAM 


As an example. | present one of my pro- 
grams called SineScape (listing 1). This 
program generates abstract landscape- 
Daniel Cooper (1 Onyx Ave., Larkspur, СА 
94939) is a visual artist and Ras studied at 
Harvard University, The Boston Museum 
School, the Art Student's League (Woodstock, 
NY), and the University of California at 
Berkeley. He has worked with computers for five 
years and Ris works Rave appeared in numerous 
exhibitions on the East and West coasts. 


like images by manipulating sine wave 
curves. The sine wave (figure 1a) is the 
archetypical wave form used in physics 
to describe the transmission of energy 
such as light, sound. or electricity. For 
me, it symbolizes cycles of nature and 
fundamental forces of the universe. Its 
shape is also reminiscent of the hills and 
valleys of landscape painting. 

You might be surprised by the short 
length and relative simplicity of the 
SineScape program, which creates an 
image by repeating certain operations 
many times. Each time the program 
loops back to its beginning. it makes a 
small adjustment. assigning new quan- 
tities to the curve determinants. Thus. 
creating an image involves the artistic 
principle of theme and variation. 
building a picture with varieties of one 
basic form (figure Ib). 

To achieve a sense of solidity, the 
SineScape program fills in each curve 
with vertical lines plotted from the cen- 
tral axis (figure 1c). This also provides 
a new visual element; by varying the 
spacing between lines, the program 
creates solid or striped forms, giving a 
more unique character to each set of 
Curves, 

The program suggests a sense of 
depth by overlapping one form on 
another and by moving the axis line up 
and down the screen. This produces a 

(continued) 
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— ы | icher. more complex image. Finally. 
Listing 1: The SineScape generator program іп Applesoft BASIC. To run this pro- HE 
gram in color, substitute 72 HCOLOR = INT(RND(1)+8) and delete lines 74 and | Эпезсаре selects a random quantity for 


each curve variable from among 
76. < 
O ЕМ specific values allowed. 
t2 REM SINESCAPE In operation. the program grows a 
14 КЕМ BY DANIEL COOPER landscape image. It does not dictate a 
16 КЕМ IC) 1984 specific composition or arrangement 
=: E ыны = т — ^^ Т eat but rather a compositional procedure 
REM — DRAW BACKGROUND to be carried out by the computer. 
FOR T = ОТО 191 STEP 2: HPLOT 0. T TO 2797 NEXT T ^ will Б that SineScape has no 
ЕМ cs endpoint; rather, it is an ongoing pro- 
E CHOOSE VARIABLES | cess. Because of the randomly chosen 
жай Е | variables, you will get a different out- 
А = INT IRND (I) ° 200) come each time it runs, and there is no 
REM ——— F REGU EN CY ТАСТОр----------------------- = telling exactly when an interesting con- 
М = INT (RND (I) * 58} + 20 figuration will occur out of the multiple 
ач ee 
Влас aom Sab d Б LOCATION overlappings. You have to watch, wait. 
REM ----------------------НЕКНТ ҒАСОВ--------------- and freeze the process at a moment 
ZF = Z: IF Z > 96 THEN ZF = 96 - IZ - 96 when its form is most beautiful or right 
тен лісті” С “Т HN Я to you, then print it out (see example 
nam. п figure 2) 
Deu STEPSIZE Why not make the program interactive 
С = INT ( RND (1) * 4) + | so that you could interface with the pro- 
REM — COLR м cess at any time and either erase or add 
c 2564; (0 * 2) | what you think is needed? Because to 
“РҮ дней ы-і me the computer selection of random 
n rónar EE numbers for the variables in the curves 
REM PLOTTING ROUTINE is an important part of the artistic con- 
punire айны ception. This element lets happy ac- 


FOR X = ОТО 279 STEP С 


REM ---------------СОМРІЛЕ (------------------- 
90 Y= МИХ + J/N)* 2 | not have consciously chosen because 


92 DRA VERTICAL. LINE———————————— of habits in our usual ideas of balance 
94 | or texture 


cidents occur, things that you or 1 might 


SERIGRAPHY 


Once you have a computer image you 
are happy with, it's time for the next 
stage of the process: silk-screen print- 
ing. or serigraphy. 

А silk screen consists of a rectangular 
wooden frame with a fine mesh fabric 
(previously silk. but now polyester) 
stretched tightly across it. When parts 
of the fabric are blocked out (in one of 
several ways). the open areas that are 
left will let ink pass through. A piece of 
paper is placed under the screen and 
ink is forced through the stencil by pull- 
ing a squeegee across it. This leaves a 
printed image on the paper, which is 
then removed and allowed to dry. 

A technique called photo stenciling 
reproduces the computer image on the 
silk screen. First, a black-and-white dot- 
matrix copy of the design is printed out. 
The printout should have a good dense 
dot pattern, with each individual pixel 
(picture element) well defined. 

The design on paper is enlarged and 

(continued) 


Figure la: А computer-generated sine wave. 
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2213A,22154/2235 


ТЕ 


DUAL TRACE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


Now! Tek quality and expert advice 
are just a free phone call away! 


100 MHz dual 

| time base scope 
Easy-to-read CRT, , Wide range verti- 
bright, full-sized | cal sensitivity. 
Bx10 cm; 14 kv Choose from 
accelerating 2 mVicdiv (1x 
potential complete | proba) to 50 Маім 
with BEAM FIND, (10x probe). 
separate А/В color-keyed for 1х 
dual intensity and 10x probes: 
controls. FOCUS vanable contro! 
and TRACE increases scale 


ROTATION 


| factor by 25101 


Our direct order line gets 


and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty" 

on labor and parts, CRT included. 


The cost: just $1200 for the 
2213А, $1450 for the 2215A, 
$1650 for the 2235.1 Even al 
these low prices, theres no 
scrimping on performance. You 


Copyight 1984 fenirann Inc АР nights reserved. #ТТА.439 ІРесеҒОВ Beaverton. ОН "3 year warranty mcludes CRT 


ABs selec- 
оты -— 
sweeps trom 
, Two 100 MHz, 50 ns/div to 
high sensitivity 0.5 s/div, B sweeps 
channels. 3 5 ns from 50 ns/div 
risetime, dc to = to 50 ms/div; уап” 
100 MHz band- | able control lor un 
width from 5 Vidiv to 2 5 10 1 reduc- 
to 5 mV/div. lion and 10x 
extended sen- magnification Юг 
sitivity of 2 mV/div | sweeps to 
al = 90 MHz. | Sngdiv. 


have the bandwidth for digital 

and analog circuits. The sensitivity 
for low signal measurements The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, th h the Tek 
National Marketing Center. Tech- 
nical personnel, eher in scope 
applications, will answer your 
rude and expedite delivery. 

irect orders include comprehen- 
Sive 3-year warranty*, operators 


B trigger slope 
and level. Use B 
Dual tima base riggar level Ю 
measurements. ect B-trggered 
Select either А or Or run- aher alay 
B sweeps, or both | modes 
aternately with А TRIGGER: © ОРЕ 


intensiied by В. to select transilions 


1-800-426-2200 


manuali, two 10X probes. 15-day 
retum policy and worldwide ser 
vice backup. 


Order toll free: 
1-800-426-2200, 
Ask for Rick. 


in Oregon, call collect: 
(503) 627-9000. 

Or write Tektronix, Inc. 
P.O Box 1700 
Beaverton, OR 97075 


Tektronix 


CUMMIT TED TO EXCELLENCE 


Circle 319 Of inquiry саго. 


64K RAM chips 


(Min. 100) $4.49 ea. 


z NN 
ШШШ 


IBM PC 256K, Disk Drives, FDC, 
Monitor and Adaptor $2350.00 


SANYO 555-2 System with 
128KB Memory, 2 160KB Slimline 
Drives, Keyboard, MS-DOS and 
Micropro Software $1399.00 


TAVA Standard Unit with 128 KB 
Memory, Floppy Drive Controller, 
Videoadapter, 2-320KB 

Slimline Drives, Monitor, 

Keyboard, Parallel Port & 

Serial Port $1750.00 


10MB Hard Disk Sub System for 
TAVA®, IBMS, and COLUMBIA® 
Qty. $899.00 


Disk Drive for IBM PC $149.00 


Color Graphics Card for IBM PC 
$199.00 


Printers by Epson, Okidata, 
Brother 


Call 


Floppy Drive Controller 
for IBM PC $169.00 


Color Monitor HX-12 by 
PGS 


$459.00 


Shipping and Handling extra. 
All transactions based on cashier's 
check or wire transfer. 


SCIENTIFIC 
RESEARCH CORP 


714/261-9137 
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transferred to a film positive, a thin 
sheet of clear plastic with the image in 
black on it (figure 3}. A local blueprint 
company produces this for me on its 
process camera. 

The lines and dots, when enlarged. are 
not hard edged but have slight bumps 
and irregularities as a result of the 


mechanical printing process. | find that 
these subtle deviations from precision 
add character to the image. a bit of 
organic imperfection that 1 find 

pleasing. 
The silk screen is coated with a thin 
layer of light-sensitive emulsion, which 
(continued) 


Figure Ib: Repetition and variation of the sine wave begins the process of creating a 


work of computer art. 


y 


ih. 


Figure Ic: А sense of solidity is added to the sine wave by plotting lines from the 


x-axis to the curve. 


The "MUGEN" runs all 
Іһе most popular software 
written for the IBM PC. 


PROCESSOR 
16 bit 8088 

WUSER MEMORY (RAM) 
256KB standard, cxpandable to 512K B on 
the system boardioption) Ву optional 
ІЗЕКВ expandable slot, tota? capacity is 
640K B. 

ФРАЯМАМЕМТ MEMORY (ROM) 


T6K B standard. expandable to 64K Moption). 
MS-DOS Includes BIOS. auto Power-on Self-tex. 
ы and 1/0 device control program. 
GW BASIC ЖКЕҮВОАЯО 
WordStar Detachable and ІВМ PC риф campatibie 
(included MadMerge & SpellStar) ы keys. " 
CalcStar еее 


Built-in 9” high-resolution graphics, 
InfoStar SYSTEM high-comtrast monochrome display. 


(included DataStar, ReportSiar & FormSort) —— —— diss 25 nes by ВО characters und 640 x 200 
——— (Lo M 


| dot. 
pi.P EE E 4 Fr a ж.) 
| ы м ШЕГИ МЕ ЕГЕР tke Baht 
Bd. ши ши ЕТЕП иш иш и 
П $1 1 i al Г] kh ф- 
i 


WFLOPPY-DISK DRIVE 
Two built-in 5.25" Noppy-dink drives, 
ЖОКВ double-sided. double-density. 
EXPANSION SLOT 
6 stots for various ороп to the system. 
3 out of them are occupied on ihe system 
board. 


ФІМТЕЯҒАСЕ 
Centronics sandard interface 
RGB color monitor interface 
Composite sideo monitor inicrface 
ae communication interface 


8" Порру disk тег(асе 


ІМ is в ое trademark of инетом Биылғы Machin Сораган Моп иг. ColcSusr end (возат are герімегей trademarks of MicroPro Imerretional Corporaton. 
MS-DOS sad GW-BASIC arc regraered trsdemarks of MicroSok Гогрогиюв MUGEN на тани irademark of Micravosce Corporation. 


Computer System Engineering 


w'nmic30VOiICE СОЗРОЗАСОП 
Shinei Bldg, 8-5 Nishishinjuku 3-chome, Shinjuku-ku, Tokyo, 160 JAPAN Telephone: (03)377-1661 Telex: 2325279 MVOICE J 
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The best boards for the IBM PC 
at the right price... from the right place 


When you buy IBM compatible boards you want per- 
formance, not problems or guesswork. So Heath has 
done the checking and comparing for you. We now sell 
the finest boards for Heath/Zenith and IBM PC comput- 
ers. We'll back these products with our 90-day, money 
back guarantee and we'll back you with instructions on 
how to install or connect them. 

You can buy boards like AST SIX-PAK PLUS.” 64K mem- 
ory with room for 384K, serial and parallel ports, printer 
despooling, clock/calendar with battery back-up, plus 
a game adapter port for IBM-type joysticks. You get six 
popular features for just $359.00. 

With the DG ANALOG GAME PORT you can plug in ana- 
log devices like joysticks and graphic pads. Supports 
graphics and joysticks for only $49.95. 


The NOVATION ACCESS 1-2-3 MODEM has software se- 
lectable 300/1200 baud plus auto-dial and answer, 
Includes “Crosstalk,” іле рефе PC yfodem pen 


-— 


PLU 3. 


AST SIX-PA КІ 


aie! 
WAT aired 


Li "OL 
M SL 


ware. An automatic self-contained communications sys- 
tem for $549.00. 


DG MAGIC RAM has four memory banks, individually 
addressable for 64K or 256K chips. Prices start at 
$199.00 for 64K. 


And those are just the boards! We also stock top names 
in computer peripherals, software, accessories and 
computer furniture. All checked for quality performance. 
So, forget the guesswork. Buy all your computerware at 
the right price from the one right place. Heath/Zenith. 


NEW MS-DOS* Course. 
Now you can learn the operating system of 
Ihe IBM and Heath/Zenith PC's. Complete 
step-by-step self-study course shows you 
how 

'MS-DOS i5 à reqistated trademark ot MicroSott 


MER _ Corporation 
The right place is easy to find! 64 stores throughout the 
U.S. See page at right for locations. 


" DG MAGIC RAM. 
Flexible add-on 
at & Sup ж 
— “~~ 


Heath 
Company 


See and buy the finest 
boards and other 
accessories for your 
Heath/Zenith 
or IBM PC. 


Find them at these 
Heathkit Electronic Centers: 


PHOENIX, AZ 
2727 W. Indian School Rd 


*TUCSON, AZ 
7109 E. Broadway 

> ANAHEIM, CA 
330 E. Ball Rd 


«CAMPBELL, СА 
2350 $ Bascom Ave. 
+ EL CERRITO, СА 
6000 Patrero Ave 


«LA MESA, CA 
8363 Center Or 


«LOS ANGELES, CA 
2309 5 Flower St 


* POMONA, CA 
1555 N. Orange Grove Ave 
s REDWOOD CITY, CA 
2001 Middlefield Rd 
* SACRAMENTO, СА 
1850 Fulton Ave 

* WÜDDLAND HILLS, CA 
22504 Ventura Bhd 

* DENVER, CO 
5540 W. 38th Ave 
«AVON, CT 

395W Main 51. (Rt 44) 


* JACKSONVILLE, FL 
6262 Arlington Expressway 


*BALTIMORE, MD 
1713 Е Joppa Ad 
ROCKVILLE, MD 
5542 Nicholson Lane 
*PEABODY, MÀ 
242 Andover St. ІНІ. 114) 
WELLESLEY, МА 
165 Worcester Ave (Rt. 9) 


29453 Orchard Lake 
Rid (AL 13 Mite Rd } 

“EAST DETROIT, М! 
18149 E Enght Mile Rd 


"ЗТ. JOSEPH, МІ 
Lakeshore Dr 


: MINNEAPOLIS, MN 
101 Shady С Ra. 
mem. 


MN 
1645 Whe Baar Ave. 


"Зи Моне Ра 
Bridgeton | 


«GREENSBORO, NC 
46200 W Market 51 
„ОМАНА, NE 

9207 Мәре 51 
-ASBURY PARK, № 
1013 State Hwy 35, Ocean 
«FAIR LAWN, KJ 

35-07 Broadway, (RI 4) 
"ШЕРА, NY 

3476 Sheridan Ad . 
Amherst 
«JERICHO, LI, KY 


15 Jericho Титке 

‚ ROCHESTER, NY 

937 Jeilerson Rd 
„М. WHITE PLAINS, NY 
7 Reservoir Rd 


«CINCINNATI, ОН 
10133 Spnngligid Pike 
Woodlawn 


«CLEVELAND, OH 
28100 Chagnn Bhd 


COLUMBUS, OH 
2500 Morse Rd 

* TOLEDO, ОН 

48 S. Byrne Ad. 
“OKLAHOMA CITY, OK 
2727 NW. Expressway 
s FRAZER, PA 

630 Lancaster Pike (Ri 30) 
« PHILADELPHIA, PA 
6318 Rooseve!l Blvd 

* PITTSBURGH, РА 
3482 Wm Penn Hwy 


s WARWICK, КІ 
558 Greenwich Ave 


» NORTH HOUSTON, TX 
5050 FM 1960 W ($126) 
« HOUSTON, TX 
1704 W. Loop М 
* SAN ANTONIO, TX 
7111 Bianco Rd 
* SALT LAKE CITY, UT 
56 East 7200 South, 
Ман 


« ALEXANDRIA, VÀ 
6201 Richmond Hwy. 


= VIRGINIA BEACH, МА 
1055 Independence Bid 


* SEATTLE, WA 
505 Bth Ave. H 
* TUKWILA, WA 
15439 5340 Ave 5 


* VANCOUVER, WA 
516 SE Chaklov Qr. (41) 


+ MEWAUKEE, Wi 
5215 W Fond du Lac 


Units ai Veritechnology Electronics Corporation 


For more information 
write: 


Heath Company 


Benton Harbor, M 
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has the consistency of white glue. The 
emulsion is allowed to dry on the screen 
in a dark room until it is ready for 
exposure. 

To “bum” the screen, the film positive 
is placed on top of it and set in direct 
sunlight for about 30 seconds. The parts 
exposed to the sun react photochemi- 


cally to become rubbery and imperme- 
able. The screen is then sprayed with 
water, and the parts covered by the 
black image on the film positive wash 
off. leaving open screen fabric. The 
computer image has been captured as 
a photostencil. 

(continued) 


Figure 3: The film positive used to create the sil screen retains the irregularities of 
the dot-matrix printout from which it was enlarged. 
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Photo 1: SineScape #4, by Daniel Cooper, a slfescreened image using the program 


in listing 1. 


APPLYING COLOR 

A new phase begins when color is in- 
troduced. The silkscreen process allows 
blending of two or more colors in one 
pass of the squeegee, leaving you free 
to experiment. to search for color com- 
binations that inspire you. With the 
computer, you have produced a com- 
position or structure. Now you add the 
dimension of color. the content for the 
existing form. 


Tiple Ld аще Speed! 


Adds miunframe ediurid power tó your 
- Apple s language! Uses NO program 
memory space Works wth ANY size program! Hundreds of programming features 
AVAILABLE and NEVER IN 


never before combined in one package! ADWAYS 


THE WAN Тһе features of this system are for too extensive mae hot here, 5б 
call or write for more information, and get а ERBB quick card 


Eliminate wornes aboul copy 


To print a SineScape image. | use two 
screens, One is an open rectangle that 
creates the background. The other car- 
ries the computer image. First the back- 
ground rectangie is printed with a blend 
of three opaque colors. Once it is dry, 
the foreground goes on, using another 
three colors. For example. SineScape # 
4 (photo 1) has a background that fades 
from yellow-orange at the top to red- 
orange at the bottom. The computer im- 


protecticm. 
which can even eliminate the need for а disk drive Call or write for detalla, 
Optional Additions Include: 
NEWI APU-2. Bom сұс 7 get 
REFERENCE, 


proof than her versions and always at 


чи Я MERGE, VARIABLE. 
——— %--- — Fat more ромле А and mistake 


NEW! COPY ZAP by Gien Bredon, author of BIG МАС. SMART DISK COPER ani. 93995 


ФАР utilities written for our system Also copies 40 track disk! 


MEW! ROM DEVELOPMENT SYSTEM: Progam your cwn ürrmamne! Includes 
software, documen 


utn and emulation RAM 
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You feel a sense 
of accomplishment 
when you pull 

a successful print 
from beneath 

the screen. 


age fades from yellow-green to blue- 
green. 

During the actual silkescreening. tech- 
nical problems abound. Small imperfec- 
tions, acceptable in the proof stage. 
must be corrected. Ink drying on the 
screen. bugs landing in the ink, dirt on 
your hands, streaks in the blends. and 
myriad other quirks in the process make 
it frustrating. Clean-up involves using 
toxic solvents, and heavy gloves and a 
gas mask are required. 

But the result is worth it. You feel a 
thrilling sense of accomplishment when 
you pull a successful print from beneath 
the screen. 

The computer is a magnificent tool. 
but it does not create art on its own. 
This takes the work and sensitivity of 
dedicated artists. І see possibilities for 
striking out in new directions. creating 
art that could not have been imagined 
before and evolving beyond novelty in- 
to meaningful expression. Ш 


12 Bit 16 C Channel A A/D Convertor 


Professional Prototyping Board 
THE BIGGESI—THE BEST IDEAL LAYOUT, FOR 


PRO-1 *xGOLD PLATED 
62995 EDGE CONNECTOR 

* VERY LARGE — UP TO | 

52 (16 PIN) SOCKETS 


$*48 LINES IN/OUT 
(SOFTWARE SELECTABLE) 


м E I #6 TIMERS PLUS INTERRUPT 


* FULL DOCUMENTATION 


Circle 179 on inquiry card 


faulty d ive can scuttle a 

t of software. 
And just as crucial, it can wash out 
data interchange between compati- 
ble drives so they can't talk to one 
another. These potential problems 
can be easily and quickly detected 
with Dymek's R.1.D.™ (Recording 
Interchange Diagnostic). 


he seven most important te: 
parameters il | а minute. 
Simply insert the R.1.D. diskette in 
your drive and receive the "pass/ 
fail" results on your screen for drive 
speed, noise tolerance, write/read, 
alignment, backlash/hysteresis, 
clamping, and erase crosstalk. No 
disassembly or special test equip- 
ment needed. If there's an error you 
can immediately pinpoint where 
maintenance is required. 
protect your software library 
investment for only $34.95. 
With daily use of the В.1.0. diskette, 
you're ready to read and write with 
complete confidence in your 
system. Confidence backed by 
Dymek," the leading supplier of 
alignment diskettes to head, drive, 
and system manufacturers 
worldwide. 


Available now for | PC а! 
AD р! еапа > SI к SySLems. 
All it takes is a toll free call to 
MEDIA PRODUCTS for more infor- 
mation or to place an order. (800) 
858-7700 outside California or 
(800) 345-4700 inside California. 
Do ittoday so you'll have a safe 
drive tomorrow. 


1851 Zanker Road, San Jose, СА 95112 


DEALER INQUIRIES INVITED 
Circle 131 on inquiry card. 


This drive diagnostic 


Rin ча 


сап заме уои = 


T 


from data disaster 


New Qantex 7065. 


A fast printer at a slow price. 


No matter how heavy [he traffic, our 
new баліех 7055 mullimode printer 
will keep your documents flowing 
smoothly At a very affordable price. 

Use it for data processing, and 
the 7065 zips along at 300 cps bidirec- 
tionally. Both user-defined formats 
and six-part forms capability are 
standard. 


Switch to word processing and 
the 7065 delivers near letter quality at 
425 cps Plus features such às propor- 
tional spacing, justification, auto-un- 
derline and bold. 

And as a 65 cps letter quality 
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printer, it's fast enough and quiet 
enough to leave the competition in 
the dust. You get high density, double 
pass printing in your choice of some 
20 fonts. 

The 7065 is aiso a dot addressa- 
ble graphics printer with resolution to 
144 x ^44 dofs per inch and a full com- 
plement of line drawing graphics 

Besides being very fast, the 7065 is 
very compatible — with ІВМ Apple. 
Lotus 1-2-3 and just about any other 
personal computer or software on the 
market. It offers built-in bor code ca- 
pability And its 500-million-plus char- 


acter print head and industrial quailty 
construction are designed for long 
hard use. 

To find out how quickly the 
Qantex 7065 could bring your infor- 
mation processing up іс speed, con- 
tact Qantex for details or a demo. 
Qantex, 60 Plant Avenue, Hauppauge, 
NY 11788. Call toll-free 800-645-5292. п 
New York State 516-582-6060. 


>) north atlantic 
Qantex 


Circle 305 on inquiry card 


GRAPHICS 


EDITORS 
CHOICE 


BY JANE MORRILL TAZELAAR 


A small selection of 
— art. Enjoy! 


B к Ж s 


Selí-Inverse Fractal Patchwork from “The Fractal Geometry of Nature" by Benoit B. Mandelbrot (IBM, Thomas |. Watson 
Research Center. РОВ 218, Yorktown Heights, NY 10598), published by W. H. Freeman and Со. Fractal geometry was 


discovered by Dr. Mandelbrot. Copyright © 1982 by Benolt B. Mandelbrot. Reproduced by permission. 
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his unenhanced original 
Б from The Proud American 
Series by joni Carter (11684 
Ventura Blvd. #133, Studio 
City, CA 91604). She created 
such computer-generated 
paintings of the winners of 
various events at the Los 
Angeles Olympics, Copyright 
© 1984 by Joni Carter. 


ds First String Art by 
Mike Newman (DICOMED 
Corp, 9700 Newton Ave $. 


Minneapolis, MN 35431). He 


process called 
Copyright © 1984 by Mike 
hermir 


г. jim 71 by David Em 
(183 South Detroit St. Los 
Angeles, СА 900361. The 
painted sculpture effects that 
he achieves with the 
computer are the result of 
his particular mapping 
technique Copyright : 1983 
by David Em. 


Plane by Ала Cook 
IDICOMED Corp. 9700 
Newton Ave 5. Minneapolis 
MN 55431}. She created the 


process accomplished by 
DICOMED s D-148SR film 
recorder. Copyright € 1984 
—— by Ann Cook. 
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нас 
МЕС 3550 


TANDON 


6'4 320K Floppy 
VIBICORP 

VisiCalc IV 

VisiWord + 

VYixi-on ‘Series’ 

Optical Mouse. 


ТОЖ Associates 


3MB to 45MB Hard drives with 


removable Cart 
аз 


АВТ ABSRARCH 


Six Pak Plus from. 
Combo Pius II from 
Mega lus. irom, 
UO Piue.. _ from 

QUADRAM 
Quadboéárd ....as low as 
Quad БТЕ Plus as low as 
Quadcolor as low аз 
Chronograph 


Parallel Interface Board 
64K RAM Chips Kit (0) 
BPI 


рав Accesa.. i 
HAYES 
Piensa (Data Вале)... 


Eleotronic Arts 
One on One 
Music Construction 
Pinball Construction 


Enchanter 
Suspended 
Sorcerer 


Zork 1.2.3 ob 


Atarigoft 
peri 
Moon Patrol 
Pote FosajLton 
PacMan 


Dynatech 
Code Writer 


VisiCorp 
VieiCale 


Solutions * aa low as 
“he Learning Company 
Magi pel 
Word Spinner 
Bumbie Games 
Addition Magician 
Reader Rabbit 
"Cali on Titles 


back up es 


west 
800-648-3311 


In NV call (702)588-5654. Dept. 100 
Order Status Number, 5885654... 


Р.О.Вох 6689 


Stateline. МУ 89449 


ІВМ 


МАІ 


шыны. бабе... — аа 
Accounts Payable... „САЦ, 
Accounts Raceivable. CALL 
Payroll... esee à CALL 
ipo Inventory... CALL 
1599 66 MICROPAO 
WordStar Professional Pack 8369 00 
8198 00 MICROMIM 
R Base 4000 $329.00 
$159.00 MULTIMATE INT. 
4249.00. мыш Mace $282.00 
MICROSTUY 
ао De 88 Crosstalk.... $106 00 
MICROSOFT 
MultiPlan .................. «o, $198.00 
(hee AGHTON-TATS " 
Framework 459 00 
$1399 00 свАЗЕ П upgrade $149 00 
dBASE П 8299.00 
$24900 dBASE III 6429 OO 
$279 00 Friday! $175.00 
oo rus 
80:00. EasyWriter II... ..$249.00 
FasySpeller . $119.00 
f 00 Easy¥iler... | .. $220.00 
аю CONTINENTAL SOFTWARE 
$259 OO ist Class Mail Form Letter $79 99 
$239 ОО Home Accounting Plus $88 SO 
$89.99 LOTUS 
$59 оо Lc $549 00 
$4999 | £110 00 
 PROPRSEIDEAL SOFTWARE 
$449.00 PC Plus/The Boss. Жаза пе 
STNAPESE 
... $2869.00 Puis Manager $89.99 
BOFTWARE 
C 84 Atari IBM Apple 
$29 Іні NA E24 na $20 яе 
29 рй dzu 99 $23 o9 $29 99 
829 ta ia әр Боз fen $20 99 
КАТ bius 
ыа #27 сө Шы өз 
әз фар fes 
99 Кей gg $29.00 
$29 99 Ez uu 629 09 
$29 nn tie ин бсо ре fan > 
629 wa $29 89 Еге go $29 99 
езін $30 Ov IIE оф %2: 99 
825 оз gan 00 52 04 820 90 
$27 Ga $27 99 Ет 99 $27 99 
$55 99 NA ass тә 625 99 
834 22 aA $95.29 $55.99 
$34.90 34 $35 99 $28.09 
$5489 XA $25 сө $28.09 
ін499 XA $25.90 $25.00 
$34 o0 WA tea оз $38 00 
$76 99 $7» 99 175 өр piss 99 
$159 20 $130 96 $156 99 $159 99 
ы Dia [TNT bas цы 
ЖА WA бас 9? $79 99 
WA NA $79.99 $79.09 
ИА WA $29.99 879 89 
NA МА 815 $9 816 09 
$22 99 $22 99 $22 a9 $22 99 
$22 99 $22 99 $22.99 $22 99 
322 09 $22 яз HA $22 др 
$22 99 NA $22 99 $22 90 
$24 0n WA $24 29 824 99 


canada 
Ontario/Quebec 800-268-3974 
Other Provinces800-268-4559 
In Toronto cali del қалан Dept 100 


1. а adds up... 


PRINTERS 


“2506 Dunwin Drive, Unit 3B- 
Mississauga, Ontario, Canada LSL1T) 


AXIOM MANNESMAN TALLY 
AT-100 Atari Interface Printer$199 OO 1601. $589 ОО 
ОР 100 Parallel [nterface $1898 00 iso. $799 ОО 
ОР-860 Atari Bidirectional $31900 spirit 80 $289 ОО 
ОР-700 Atari Color Printer $489 000 тәр 
«АР-8Ә0 Parallel Printer $269.00 6027 Dot Matrix... 8589.00 
зао Ріпжтшег........................ енен САЛЫ 
401 Letter Quality............ $589.00 10/18/40........................... .. $749.00 
BX.80 Dot Matrix...... $269.00 3810/18/50................... „n... $1360.00 
—— ФТОЛАННЯ.......................81788.00 
Gorilla Banana ~ $148 00 OLYMPIA 
Prowriter 8510FP 8579 00 Compact 2 $489.00 
Prowriter 1550P $599 00 Compact RO $400 00 
A10 (18 cps) бап of Starwriter$569 00 paw 3000. $1399 00 
Hot Dot Matrix ^ .CALL BMITH CORONA 
2109-40 Starwriter „0999-00 тр.) нь, $449.00. 
710.58 Printmaster....,....,81349.00 Tractor Fesd. 8119.00 
COMREX SILVER REND 
ComWriteri] Letter Quality$449.00 500 Letter Quality........ ... -"——— 
_ DIABLO 850 Letter Оламу... .. $469.00 
620 Letter Quahity я 994900 990 Latter Quality $869 00 
630 Letter Quality , $1749.00 BTAR 
DAISTWRITER Gemini 10Х $279 00 
2000. .. $999 00 Gemini 15X $389 00 
EPSON Gemini Powsrtype L 9 8588.00 
RX-BO, АХ-ВОРТ, RX-100. -CALL Serial Board &75 00 
FR-OO, FX-10Q.. 4... о... ДАМИ Radix 10. $559.00 
LQ 1500 se CALL Radix 18........ osos ӨРӘ ОО 
IDE TOSHIBA 
Prism 60 For Configuration.. CALL 1340.. ү . $829 00 
Prism 52..Ғог Configuration.cALL 1381 81440 00 
JUKI TRANSTAR 
8100 $468 00 zop 8469 ОО 
OKIDATA LIOF $849 00 
82. 83 84 92, 93. 2350, 2410 CALL 316 Color $459 OO 
ARMDEK MONITORS SAKATA 
200 Green. j $148.00 8С-100 Color. ,88А9 ОО 
300 Amber. casco ЖІБӘЛУІ 90-1000 Green... ‚3129.00 
510 Amber ees 18900 8А-1000 Amber... .-.. 4139.00 
Color 1 Pius..... Жез 00 TAXAN 
Color 2 Pius £729 00 210 Color RGB $268 00 
New Color 300 400.500 600 700 CALL 400 Med Res RGB $319 00 
Color 4T ІНМ $599 00 415 Hi Res RGB $438 60 
BMC 420 Hi Res RGB ИВМ} $468 DO 
1201 (127 Green) $8899 100 12' Green 8125 ОО 
ізі Plus ils Green, esce 5 дә BOS le Адаг 135.00 
9191 Plus Color...... arraghita ү UBI 
GORILLA Р: 1. @ Green... ы ...$99 99 
123" Green $88.99 Pi! 2. 1$" Green 8119.90 
18" Amber $9509 Р: 3, l2" Amber... Жаз 
МЕС P! 4. ӨЗ" Amber $1198 99 
JB 1206 Green $109 00 1400 Color $269 99 
JB 1201 Green $149 09 QU ADRAM 
JB 1205 Amber $16999 Quadchrome 8400 Color $499 ОО 
JB 1218 Color соға 00 ZENITH 
JC 1216 RGR $42H ОО ZVMI22 Amber баз 99 
JC 1480 Color. .$38900 2УҮМ143 Green .. $89.99 
PRINCETON GRAPHICS ZVM124 IBM-Amber 8149.00 
MAXIR Amber $19900 ZVMISI Color. 4 $309.00 
HX-18 RGB. 498 00 ZVMISS5 RGB..... . $429.00 
BR-12ROB... ‚$659.00 ?үміз5 ROR/Composite $469 00 
ANCHOR MODEMS NOVATION 
Volksmodem .$59 99 J-Cat $99 ӘӘ 
Mark IL Serial $79.09 Cat $139.00 
Mark УП (Auto Ans/Auto Dialj$99.09 Smart Cat 105 $179 00 
Mark XII (1200 Baud $269.99 Smart Cat 103/212. $399 00 
Mark, ТА5-80. м 699.00 Азшїоба:х................................... $219.00 
9 Volt Power Вирр!у „$9.09 212 AutoCat.................... $849.00 
HATES Apple Cat 11....................... 6249.00 
Smartmodem 300.. _.......... „$199.00 212 Apple Cat............ $449.00 
Smartmodem 19200. 64090 00 Apple Cat 212 Upgrade $289 00 
Smartmodem 120ОВ $449.00 Smart Cat Plus $369 00 
Micromodem Па $269 00 ZENITH 
Micromodem 100 $29900 ZT! $339 00 
Smart Com ЇЇ $89 Ө8 ZT-10 $309 00 
Chronograph $19800 2711 $369 00 
DÈ P aa] 
EEN 


800-233-8950 = 


In PA call (717)527-0875, Dept. 100 
Order Status Number: 327-0570 
Customer Service Number: 587-1480 
477 E. 3rd 5%., Williamsport, PA 17701 


No risk. no deposit on C О D. orders and no waiting period for certified checks or money orders. Add 8% (minimum $5) shipping and handing on АП orders. 


Larger shipments may require additional charges НҮ and PA residents add sales tax А. 


our catalog. 
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items subject to availability and price change Call today for 


Lhe best prices 


HOME COMPUTERS 


аи" 


data systems 
РС COMPATIBLE 


16 BIT 
wall Tor price and configurations 


APPLE/FRANKLIN 
DISK DRIVES 
MICRO-8CI 
Фф. $199.00 
RAN A 
Eius | $8793.00 
Elite & 4383.00 
Elite 3 $569 00 
INDUS 
UT Drive (Appia $249 00 
Ww SANYO 


мес ФИО. ——— m$ BE, 


MBC ee С. ^^ 
MEO 866..........................0АТ.1. 
MBC БЕВ-Е................... on CHALE 


HEWLETT PACKARD 


80 


АСЕ 1000 Color Computer. CALL 
ACE PRO PLUB Bystem .. GALL 
АСЕ 1200 Office Mgmt. SystamCALL 
ACT PORTARLES CATT 


APPLE 


APPLE Ile STARTER PACK 
QUE. Apple lle, Disk Оле йе ааыл, 
80 Column Сага. Monitor П & DOS 3.3 
COMPLETAR... [IIILILIIIEIIPISIISIEI wo CALE 
APPLE КЕ... ноль la 


APPLE h.c ances ccvscvsceecereveested VAT 
MAacINTOBHM...... deter vere CALL 


PC- 1800A... "каке MER ERR ре CONTE E 188.00 


FC-12BO0A. паза SALE ра ва P4AE DED 4 ESSE +E EH $86.08 


CE-128 Printer/Casestts. 8128.99 
CE-180 Color Printer Cassetto 171.99 


СЕ 18} 4К RAM $29 өз 
CB-158 ӨК RAM dippo 
СЕ.181 16K ВАМ. 8134 09 
HP 7Т1В.........................с?“416.өө СЕ БОО ROM Library ой. 828 Bo 
a | QD DI 
HP 11С $62 БЫ 
HP 12aC $92.99 
НР 15C $02 59 
HP 16С $92 99 
НР 766 $879.98 EL 
HPIL Module 888.09 иас 
HPIL Cassette or Printer... $350 00 PC-B2R21A Thermal Printer$149.90 
Card Reader "8143.00 PC-8261A Data Recorder. ....$99.09 
Extended Function Module. $63.99 PC-4201-06 АК RAM Chips....$105.00 
Time Module . $63 95 PC.ASO#A 32K RAM Cartridge$220.00 
DISKETTES 
МАКЕШ. BLEFHANT 
64° МО 1 и ісі өс Бі.” 88/80... $17.99 
Gia MD $2908 8%” SS/DD . $21.99 
B8" FD-1 $5900 B4" DEDD $286.99 
8" ҒОЯ..... ; фар bo DIBK HOLDERS 
VERBATIM INNOVATIVE OO0NCEFTO 
5%“ SVDD 42699 Fupn-File 10 33.99 
B'A" DDD... esee eee aes 90 Ғир-п-Ғиа ВО.. eese 81799 
ата Fiip-n-Fil& ВО wok... ‚.. AS 05 
Bia Disk Head Cleaner 14.898 Ғирп-Ғие (400/800 ROM) $17.99 
Koala 
Atari (HOM) 870.99 IBM £90 50 
Caa ROM). .... $79.28 Apple/Franklin ... $85.99 


800-648-3311 


In NV сай (702)588-5654, Dept. 100 
Order Status Number. 588-5654 


|. P.0 Box 6689 
Stateline, NY 89445 


CANADIAN ORDERS; АШ 


are su 


Order Status Num 


8806 Dunwin Drive, Unit 3B 
Mississauga, Ontario, Canada LBLITI 


to 


ха 
МЕЧ... 80028830974 
Other Provinces800-268-4559 


In Toronto call (418)586-0860 Dept. 109 


ATARI 


WHILE SUPPLYS LAST 
600EXL.,............... 8189.00 
воохт................. 8219.00 
1800Х1. взетертберһейее $349.00 


850 Interface $15900 CX30 Paddies. €i1 99 
1010 Recorder $71.99 CX4O Joystick. $7 90 
102D Color Printer $219.00 4011 Star Raiders 831 90 
1026 Dot Matrix Printer $209.00 4022 Pas Men $31 99 
1097 Letter map Printer 8269 00 4025 Defender $31 90 
3080 Disk Drive... 454000 8051 Donkey Kong. 8.00 
1084 Mamory Modus... E128.00 8034 Pole Position... 
Touch Tabile/Software... $0499 8040 Donkey Kong Jr.. 
Light Ware. $72.90 9048 Ms Pacman Бан 
CXA&2 Track Bail $59 08 8044 Joust $37 89 
7087 Atari Logo. $74.99 8046 Pena... $33 ӨР 
4018 Pilot |Home}. $57 вэ 6062 Moon Patrol. $35 99 
406 Pilot (Educ.}.... $90.98 4005 Assembler .. $44 98 
BO38 Atar) Pilot .. $77.09 8128 Microsoft Basic 1 ог 11... 864 998 
Аа VIERIE oe see MAURUS uper Зе Graphics Bond. 55.08 
488 Communicator И. 19.09 
MEMORY BOARDS DIE GENIUM 
ATARI INDOB _ 
Axlon 32K $5999 OT Drive Ав $379 00 
Axton 48E. $99 99 ВАНА 
Axion 126К. $29900 1000... . 8299 00 
APFLE/IAANBMELIIN TRAK 
Axion LORK #29900 AI D2 žino 00 
Axion ЭЯОҚ. .................... OD АТ-П+...... «1.6890 DO 
Cx commodore 
BX-84 Fortable..................88589.00 
сим BOSR................- roe $8350.00 CEM б64............ —— ЕРЕ. Ж) 
CBM 8096 $96900 C1641 Disk Drive. $242 00 
CHM BOGO $995.00 C1830 Datasatte $59 99 
B128.80 $768 G0 C1620 Color Printer/Piotter £128 00 


Воља bs Wo) ырасым. „SA 


ee Dai -Maing гын Bo) a 


2031 LP Disk Detve... „2900.00 C1526 Dot Martrix/Beria] 8289.00 
8080 Disk Drive 0009.00 ©1702 Color Monitor. .... $289.00 
88680 Disk Drive „4104800 C131! Joystick $4.99 
4023 Printer $22000 91912 Paddles $11.08 
Bad Printer SAAN ПО CIBNOTTYIC Weder $5» na 
6400 Printer $1449 00 C1850 Auto Modem $5 99 
РАМ $265 оо Logo 64 $4" go 
Silicon Office $400 g0 Pilot 64 £50 gp 
The Manager $199.00 Word Pro 64 Plus $59 ВЭ 
Soft HOM $125 00 Cale Result 84. ӛсе 99 
VisiCale $159.00 Galo Result Еаду............... 09 

PRECISION SOTTT ARE MCS 801 Color Printer...........$499.00 
Superbase 64 $89.99 DPS 1101 Daisy Printer... 8458.00 


PROFESSIONAL SOFTWARE 
Word Peo P РКТ gi Fe on 
Word Pro $ Plus $188 OO 
Word Pro 4 Plus/ Plus sach$279 OO 


меб Volos Spesch Nu. „$84.09 
Desk Organiser Lock... $45 во 
Vidtex ан баа $34 nh 


Super Sketoh Graphics Board $38 RƏ 


Info Pro. $179 00 MSD DISK DRIVEB 
Administrator ........ $399 00 SDI Disk Drive $348 GO 
Power $79 090 SD2 Disk Driva 8592 ОО 
VISA 
800-233-8950 wmm 


Order 


fluctuations, Cath for exact 


In РА call (717)987-95785, Dept. 100 


AB, 


Customer бөгү Иван 587-1450 
477 Е. 3rd $t., МИНатером. РА 17701 


INTERNATIONAL ORDERS АН 


shipping, tax and currency pricing in Canada. 
orders plated with TS offices fof dalivary outside the Continental United States must be pre-pald Пу certified check Only include 2% [minimum $5) 
shipping and handling. EDUCATIONAL DISCOUNTS Additional discounts are available to qualified Educational Institutions APO & РРО: Add 3% (minimum 


$5) shipping and handling. - 
Circle 84 on inquiry card 
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TH ^ My 


DEVELOPMENT/ 
DEBUGGING 


It's powerful, portable, configurable. TOOL It gives you all these features. Real- 
Use it to turn your mini/micro computer time emulation with no wait state • 


into a cost-effective full-scale universal YOU Retain full memory uM МО space » 
development system. E RA Resident assembler/disassembler « 

Use it to expand your full-scale CAN Real-time forward/backward trace up 
development system into а multi- to 2048 cycles • Instruction step, cycle 
workstation system. BUY step through program « Two hardware 

Use it with MULTIMICE to debug FOR breakpoints • Interchangeable personality 
hardware/software in a multi proces- module * Up to 128K emulation memory. 


sor environment. $ 4,200 It supports all these microproces- 
Use it to evaluate different micro- sors. 8048 • 8085 • 8086/88 (MAX) « 
processors at a minimum change- 8086/88 (MIN) • 80186/80188 • 


over cost. 

It's easy to use. MICE I/O 
drivers are available for 
Apple Il, IBM-PC, PDP-11, 
VAX, MDS, iPDS, TI Profes- 
sional and all CP/M 
systems. And symbolic 
debugging is available 

for some models. 


MICROTEK INTERNATIONAL, INC. 


2-1 Science Road 1 
Science-Based Industrial Park 
Hsinchu, Taiwan, 300, ОС. 
Telephone: (035) 772155 
Telex 32169 MICROTEK 


6809/6809E * 68000 • 68008 + 

68010 • 6502 * 655СХХ Series • 
65SC1XX Series • ZBOR • 

NSC 800. 

And it's programmer sup- 
ported. GP-256 micro based, 
system/gang EPROM program- 
mer for JEDEC pinouts. MICE 
I/O driver or master loading. 


MICROTEK LAB, INC. 
17221 South Western Ave. 
Gardena, CA 90247 

(213) 538-5369 


Cirde 254 оп inquiry card. 
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GRAPHICS 


COLOR 


CONSIDERATIONS 


BY LEE BALDWIN 


Understanding and choosing colors 
for computer graphics systems 


MUCH HAS BEEN WRITTEN in com- 
puter-graphics literature about the rep- 
resentation of colors in display systems 
such as color monitors and various 
forms of plots, prints. video. and film 
recording. The chief concern has been 
the computer-science aspects of color 
manipulations, with very little said 
about the use of color as an emotive 
and persuasive psychological force. 
Likewise. little has been written about 
the best uses of color in systems of 
modest capability, e.g.. a medium-reso- 
lution display capable of 64 or fewer 
colors. 

In this article, | will discuss color 
models, harmonic colors, descriptive 
color systems. and the user interface. in 
the context of the computer "paint" 
system. 

Each of these topics covers a different 
aspect of the viewer's perception of 
visual messages and is therefore rele- 
vant to a proper paint system design 
methodology. The development of 
basic ideas is directed at the clearer 
understanding by artists and computer 
scientists of one another's discipline. 

Color is not well understood. Whether 
from the standpoint of psychological ef- 
fect, electrochemical reaction of the 
visual system, the eye's ability to match 
colors, or the mapping of color agents 
to color effects. there is currently no 
comprehensive color theory. A desir- 


able theory is one that would at least 
permit an explanation of the color 
phenomena in perceptual terms, distinc- 
tions between perceptual and descrip- 
tive models, and the matching of colors 
between media. 


CoLoR MODELS 


A color model is a mathematical ex- 
planation of a color behavior context. 
Since color science is inexact, there are 
numerous models. Different models 
exist for input and mixing of colors. stor- 
age of color information. and output of 
colors to various media. 

The range of natural colors that the 
eye perceives in nature is greater than 
the color range for photographic film 
dyes, which in turn is larger than the 
modern TV color gamut and the ranges 
for inks, dyes, and paint pigments. No 
artificial media approach the color acu- 
ity of hurnan vision. Many of the exist- 
ing compromises, such as TV, paint, and 
color photography. are nevertheless 
acceptable. 

Since computer-generated pictures 
are first developed using color monitors 
and later translated into other forms. 
Lee Baldwin (Suite 221. 119 West Pender St.. 
Vancouver, BC МБВ 155. Canada) is chief of 
software development for Vertigo Imagery Sys- 
tems Inc. His hobbies include jazz piano, creative 
writing, and painting. 


the color subsets of human vision that 
are relevant to a discussion of computer 
graphics are the ranges for television, 
film dyes, and print media. Conversion 
between color media is difficult and in- 
exact. and although none of these col- 
ог subsets approach reality, practical 
conversion between them is still desir- 
able. As background, we will first dis- 
cuss the basis for color monitor dis- 
plays: the RGB j(red-green-blue) color 
space. 


THE RGB COLOR SPACE 


Human vision achieves color effects 
partly through the presence of three 
known visual pigments in the eye. These 
pigments interpret light centered at 
three different points, the standard 
observer's range (360- to 830-nano- 
meter (nm) wavelength}. Peak sensitivi- 
ties of the visual pigments, located in 
the cones of the retina. are located at 
630 nm (red), 530 nm (green). and 450 
nm (blue). 

[t is not the mixture of intensities 
taken at these three wavelengths but a 
comparison of intensities that deter- 
mines our perception of color. This 
comparison is made via a field arith- 
metic performed by the retina and the 
cortex. The presence of three indepen- 
dent sensing modes leads to the rep- 
resentation of color ranges as three- 

(continued) 


SEPTEMBER 1984 + BYTE 227 


CHOOSING COLORS 


dimensional color spaces (see figure 2). 
This tristimulus theory of vision thus pro- 
vides an imperative to construct color- 
reproduction methods involving three 
primary or basic colors. 

Generally, any group of two or more 
colors will generate a color space. The 
only magic involved in the selection of 
primaries to form a useful color space 
is that three is the optimal number: the 
hues of the primaries (what most people 
think of as colors) are chosen to create 
the greatest range in their mixtures. 

We refer to the color space defined 
by red. green, and blue phosphors on 
a monitor display as RGB, or the RGB 
color space. Color monitors use three 
separately controlled (and colorless) 
electron guns, each exciting one of the 
RGB phosphors. to achieve a mixture of 
colored light at the monitor's surface. 
These phosphors are chosen to pro- 
duce the widest range of colors: in fact, 
the displayable colors for monitors span 
a greater range than those of color film 
or printers inks. The modern broadcast 
TV gamut is, however, smaller than the 
range for film dyes, as shown in figure 
1, which depicts the color spaces of 


television, film, and print media. The 
graph is based on the work of the In- 
ternational Commission on Illumination 
(CIE). which was begun in the late 19205 
primarily to create a pigment-matching 
methodology so that the color range 
perceived by humans might be depicted 
and understood. as well as to define 
several standard white-light illuminants 
and three primary light colors that span 
the color space of the diagram in figure 
1, RGB monitors are calibrated accord- 
ing to a standard daylight white light 
known as illuminant 065. whose 
wavelength is shown in figure 1. 
Memory devices for computer graph- 
ics most often store digital color infor- 
mation in terms of red. green. and blue 
electron-gun intensity values for each 
physical point on the screen. Thus. 
much of the computation regarding col- 
or in computer graphics takes place in 
terms of intensities of RGB primaries. 
The RGB mixing of colored light from 
a monitor is an additive-primary system, 
where red, green, and blue are 
primaries. The way light mixes is called 
additive: red light plus green light creates 
a yellow or orange light, while equal 


CIE CHROMATICITY GAMUT (EXTENT OF HUMAN VISION) 


— а а POSSIBLE TY GAMUT 
ACTUAL TV GAMUT 
FILM DYES 
PIGMENTS. DYES. INKS 


Figure |: A diagram indicating the color spaces, or "ranges; of human vision. 


television. photographic film, and print media. 
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amounts of red. green, and blue pro- 
duce light gray or white light. The 
behavior of this system is unfamiliar to 
most people. Mixing and specification 
of color in RGB is nonintuitive and 
difficult. 

Color mixing for film dyes and print 
media follows the secondary-subtractive 
system. in which the secondary colors— 
cyan, magenta, and yellow—are mixed 
in a way that can be thought of as over- 
laying colored gels: magenta pigment 
mixed with yellow pigment produces 
orange. and the mix of all three is black. 
This system. termed CMY after its 
primaries. is familiar to painters. 
printers, and film processors. 

It is not necessary or desirable for 
humans to think of color in terms of 
relative intensities of the RGB primaries, 
as it leads to awkward and nondescrip- 
tive color definitions. It is better to 
develop color models that can repre- 
sent all of the colors available to an RGB 
display device while retaining descrip- 
tive factors already in common usage 
such as hue. color, intensity, brightness. 
lightness, saturation. tint. shade, tone. 
and value. 

The following figures depict the RGB 
color space and its transformation into 
a more descriptive color space with 
which designers. architects. artists. and 
laymen will be familiar. 


THE RGB COLOR CUBE 


Intensities or voltages of the red. green. 
and blue electron guns of a color 
monitor are independently controlled, 
hence it becomes natural to think of the 
RGB system in terms of a three-dimen- 
sional space, a color space. The three 
color axes, representing intensity levels 
of the independent primaries, may be 
thought of as having values from zero 
to опе, or from zero to 100 percent. 
Figure 2 illustrates the arrangement of 
the RGB primaries, the CMY secon- 
daries, plus black and white. on the RGB 
color cube. 

Ail of the colors possible from the 
additive mixing of colored light from a 
color monitor can be represented 
somewhere in this color cube. (It is not 
the case that the colors from a monitor 
fill this space completely: actual monitor 
colors form a subset of this space 
known as the color gamut.) It is easy to 
see that people will have trouble achiev- 

(continued) 
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ing a particular color mixture by speci- 
fying percentages of three additive pri- 
maries. 

Intuitive color interfaces must display 
a sampling of the available hue range 
on the monitor. The operator first points 
to a hue and then adjusts the purity of 
the hue (its saturation. or tint) and its 
value, or shade. Such a model is de- 
scriptive, as it uses concepts that are 
already in the language in a systematic 
way. This description fits the hue. satura- 
tion, and value color model, proposed 
by A. R. Smith at the New York Institute 
of Technology in the 1970s in a 
technical paper entitled "Color Gamut 
Transform Pairs: 


” 
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THE HSV COLOR MODEL 


The hue. saturation. and value (HSV) 
color model is derived from the RGB 
model and has descriptive advantages 
over RGB for color mixing in computer 
graphics systems 

The advantage of descriptive color 
models can be suggested by two ex- 
amples: pink is described as red light 
mixed with white light. and gold is 
described as desaturated іргауеа) 
yellow. In the RGB color system. how 
does one mix white light with other 
colors if there is no explicit control for 
the amount of white light? How does 
one add gray to a color in RGB? How 


WHITE 
(1,1,1) 


^ 
MAGENTA 
(1,0,1) 


YELLOW 
(1.1.0) 


RED 
(1,0,0) 


Figure 2: The RGB color cube, a model that allows for visualization and mathematical 
representation of color relationships. Points are plotted as (г. 9. 6). 
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Figure 3: The RGB color cube. when viewed along the diagonal black-white axis 
appears as a hexagon, with primary colors (red, green. and blue) and secondary colors 
icyan, magenta, and yellow) situated at the vertices. 
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would one find the gray to add? 

In the RGB color cube of figure 2. note 
the diagonal axis extending from black 
irgb = 0.0.0) to white (rg.b, = 11,1). If 
the color cube is viewed along this axis 
looking from white to black. the pro- 
jected shape will appear as a hexagon 
with the principal colors (the primaries 
and secondaries) situated at its vertices 
(figure 3). 

The above shape is also the bottom 
of the hexcone shown in figure 4, This 
solid is a deformation of the RGB color 
cube with more potential for taking 
human factors into account, that 15. im- 
proving the user interface. 

The HSV color model can represent 
all hues and colors possible to the RGB 
model. Hues are laid out around the 
edges of the hexcone, arbitrarily de- 
fined as starting from red at zero 
degrees, progressing counterclockwise 
toward yellow (hue angle = 60 degrees), 
green (120 degrees}. cyan. and so on. 
The value (V) of a color is the distance 
along the vertical axis from black (V = 
0) to white (V = | or 100 percent). 
Saturation (5), the purity of a color as 
compared to its maximum purity at a 
given value, is the distance from the 
value axis radially toward the surface of 
the hexcone. Colors on the value axis 
itself (where 5-0) are shades of gray 
Pure hues are found at the edges of the 
hexcone where S-| and У-!. 

The HSV system is descriptive in the 
sense that its axes are named for per- 
ceptual quantities. HSV offers more ob- 
vious ways to explain colors such as 
pink, gold, or light blue. 

Selection of a pure hue. followed by 
adjustment of value and saturation. is 
intuitive. Tints and shades common to 
much artwork are produced by decreas- 
ing saturation [adding white} or de- 
creasing value (adding black). respect- 
ively. Tints are located on the top plane 
of the hexcone with the pure hues: 
shades are found on the outside sur- 
faces of the hexcone. Tones are every- 
where within the hexcone's volume. 

HSV is superior to RGB for at least the 
user interface of a system requiring 
color input/output (10). Thinking of HSV 
as a distortion of RGB space suggests 
conversion algorithms: linear transfor- 
mations from RGB to HSV (and back) 
permit storage and display of pixel (pic- 
ture element) values to be handled in 

(continued) 
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Figure 4: A Rexcone representing the hue, saturation, and value (HSV) color model. 
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the RGB system, while input and com- 
putation may be done using HSV. Such 
transformation algorithms are discussed 
below. 

An incorrect assumption in the use of 
RGB. HSV. and other color spaces is that 
they correspond to the complete range 
of human vision (see figure |}. There 
have been major efforts to measure and 
codify human color perception (еҙ. the 
CIE). all of which have been done for 
reflected light. the light "given off" by or- 
dinary objects when a light source 
shines on them). The emitted light of 
color monitors behaves differently from 
reflected light. and there is as yet no 
standard color range for monitors. 


Ам HSV INTERFACE 


The implementation of HSV in a paint 
system user interface is straightforward. 
The object of any interface includes 
defining the most succinct input possi- 
ble through a minimal set of operations. 
using the smallest number of input 
devices. We shall suggest a prototype 
interface such as seen in figure 6. us- 
ing a color monitor, a keyboard. and a 
digitizing tablet and describe its opera- 
tion for the selection and mixing of col- 
or (see figure 6). 

The monitor operates in two modes. 
monochrome-alphanumeric display and 
color-picture display. To avoid repainting 
the picture each time a menu is ac- 
cessed, separate memory segments for 
each mode must be provided. It must 
be possible to split the display screen 
under software control and to make se- 
lections from brief menus without oblit- 
erating the entire picture. This arrange- 
ment avoids the necessity of using an 
additional monitor screen as a com- 
mand interface. 

Also operating in two modes, the dig- 
itizing tablet offers a command input 
facility and a "paint" facility. In com- 
mand mode, location of the screen cur- 
sor by moving the stylus allows pointing 
at menu options to select drawing 
operations. іп paint mode, the tablet 
stylus/screen tool allows creation, selec- 
tion, and storage of "brushes" (cursor 
shapes] and pictures. 


COLOR SELECTION USING HSV 


The implementation of HSV requires 
that certain color manipulations be 
available in the “раіп ох.” as described 
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in the paragraphs that follow. 

A smooth band of graduated hues 
from blue to cyan is displayed across 
the bottom of the monitor screen. 
(These are pure HSV hues of S=| and 
V=],) № the display system is not 
capable of continuous hues, a number 
of discrete color boxes will allow the 
same activity. To select a color, the 
operator uses the stylus to signal Hue 
Select or Hue Range from the main 
menu. Hue Select is a direct choice, in- 
dicated by locating the color in the hue 
band and depressing the stylus at the 
desired point. Hue Range allows the in- 
dication on two points on the hue dis- 
play, with the subsequent feedback of 
a new hue display using the selected 
hues as endpoints. Hue Range precedes 
Hue Select in cases where a finer choice 
of hue is desired. A second stylus "hit" 
on the Hue Range option returns the 
standard palette to the screen. Hue Se- 
lect, triggered with the tablet stylus, 
allows selection of the next hue. 

To complete the composition of a 
color. the hue must be modified by 
changing value and saturation. To ac- 
complish this. the system displays a 
large swatch of the newly selected hue 
(see figure 7) with scales labeled 
Saturation and Value (or Tint and 
Shade) arranged along two edges of the 
swatch. Motion of the cursor within the 
swatch causes changes in its value and 
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saturation relative to the position of the 
Cursor. 

Depressing the stylus at any point 
within the swatch selects the value and 
saturation, thereby defining the color. 
The swatch and the value and saturation 
scales are wiped from the screen. and 
the system writes a small segment of the 
color at the left of the hue band. with 
an index beneath it to identify it. This 
process continues as long as the 
operator wishes, within the number of 
available indexes. (The number of avail- 
able indexes, equal to the number of 
simultaneously displayable colors, is 
directly related to the word length or Pit 
depth of the frame buffer. These hard- 
ware constraints are discussed below.) 

Later references to a color are possi- 
ble by pointing to any area of the screen 
where that color resides or by referring 
to the colors index via the keyboard. 
Indexing colors makes it possible to call 
particular ones to the screen for com- 
parison to colors being mixed. As an 
option, mnemonics could be added to 
make the indexes easier to use. 

Given one or two initial colors, the sys- 
tem should be able to suggest harmonic 
sets of up to six colors. Harmonic col- 
ors have a balanced, pleasing relation- 
ship with each other: harmonic relation- 
ships are discussed later in the section 
on color harmony. 

System software should allow you to 
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Figure 6: Tools for the selection and mixing of color. as in a paint system. 
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select colors via some index system 
relating the monitor hues to the hues 
of other output devices, such as film 
recorders and color printers. This in- 
teractive procedure is tedious and 
dependent on the particular hardware 
chosen. Short of a one-to-one color 
mapping (in which every color on the 
monitor can be represented on another 
output device—a difficult task to 
manage), the most important factor is 
the preservation of harmonic relation- 
ships. 

А most important capability of a col- 
or system is color mixing. User dialogue 
for mixing begins when the Mix option 
is chosen from the menu. followed by 
a Pick of two colors. The two selected 
colors are then displayed as shown in 
figure 8. with an equal space for their 
mixture between them. 

Motion of the cursor on a line be- 
tween the picked colors will result in а 
weighted mixing. with the (real-time) re- 
sult shown in the intervening square. 
This method is superior to choosing all 
of the colors from a predefined palette. 
as a definite relationship between se- 
lected colors is assured. 

Another necessary feature of a color 
system is the selection of complemen- 
tary hues. In HSV, complements of hue 
are opposite each other (180 degrees 
away] on the V=] plane [see figures 3 
and 4}. Choosing the Hcomp (hue com- 
plement) option followed by selection 
of a hue will instruct the system to com- 
pute and display the complementary 
hue. The distinction between an algorith- 
mic color system. such as this one. and 
perceptual color systems, is a crucial one. 
As mentioned earlier, no truly represen- 
tative model for human color vision 
exists. 


COLOR HARMONY 


There are some simple and some very 
complex rules for selecting harmonic 
colors. A definition of harmonic color 
is Imprecise at best, as color is highly 
subjective. As Johannes Itten states, 
"The idea of color harmony is to dis- 
cover the strongest effects by correct 
choice of antitheses”. It is a basic fact 
of human vision that colors are en- 
hanced by their complements. Anyone 
who has stared at a color. then turned 
his gaze to a light-colored surface. has 
experienced an action of complemen- 
tary colors called "successive contrast” 


The visual sum of the visible spectrum 
is white light. If the spectrum is divid- 
ed at any point, the two parts will be 
perceived as complementary colors. 
The remixture of any such complemen- 
tary pair will be white or light gray. 
(Therefore, the simplest harmonic 
choice is what Itten termed the dyad: the 
complement, or direct opposite on the 
hue hexagon.) 

The simplest approaches to finding 
harmonic colors are based on a few 
rules. First, use a small number of col- 
ors. For most information graphics. four 
or five colors will suffice. Choose a 
background color that is either a warm 
gray or the complement of one of the 
foreground colors. Be aware that colors 
have different "perceptual depth” that 
is, some colors seem to advance while 
others recede. particularly on monitors 
and in slides made from film recorders. 
Perceptual depth is due to the fact that 
various wavelengths of light actually 
focus at different distances from the 
lens of the eye. Blue, for example, re- 
quires noticeable refocusing and tends 
to recede. 

Strong differences in visual depth can 
be fatiguing and distracting. Use groups 
of colors from one-half (or less) of the 
hue hexagon. This will lend a predomin- 
ant tone to your graph or picture. Throw 
in a single color from the other side of 
the hue hexagon. Avoid using all pure 
hues: tinted or shaded colors appear 
more sophisticated to the eye. A series 
of gray tones is eloquent in its simplicity. 

It is far wiser to begin using shades 
or tones of a single hue than with the 
color scheme of a child's tricycle. One 
simple harmonic form is the tetrad. two 
pairs of complements that are 90 
degrees apart. Evenly spaced triadic 
forms (eg.. the primaries) often appear 
garish. Of the 1983 crop of microcom- 
puters. few have sensible color systems. 
The worst offer four or eight colors of 
dubious parentage while the better of 
them offer four or eight. chosen from 
a range of up to 4K. (4096) colors. The 
only real need for a high-resolution dis- 
play featuring 16 million colors is in 
three-dimensional shaded graphics. 

As an example of a harmonic set of 
colors that could be suggested by a col- 
or graphics system, an initial hue speci- 
fied by the user would lead to a tetrad 
of hues plus a dark and a light gray. If 
two complementary colors (not pure 
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hues) were first specified by the user. 
such a tetrad could be chosen from an 
oblique plane intersecting the HSV 
hexcone. 

We can now discuss some system 
methods for producing color groups. 
However, the notion of finding a color’s 
complement at a point 180 degrees 
around an algorithmic model must first 
be made more precise. The user must 
be able to construct customized ver- 
sions or adjustments of the HSY model. 
A graphics system with such an artist- 
calibrated color approach will allow the 
tailoring of key features of color opera- 
tions. Such a procedure begins with the 
selection of perceived complements 
through the physical mixture of two 
colors on the monitor. 


VALUE AXIS 


Since complementary colors of light 
mix to a light neutral gray or white. a 
pair of complements displayed from a 
common area of a monitor will have the 
same property. The system must, there- 
fore. permit the direct mixing of actual 
colors on the screen for a determination 
of complements to take place. If a hue 
is specified through Hue Select, its com- 
plement can be found through invoking 
a Defcomp (define complement) option. 
The system then changes the hue band 
(figure 7) to a smaller range (some 30 
degrees in hue) centered around the 
algorithmic complement. At the same 
time. a summing swatch will appear on the 
screen, an area ín which both the 
original color and the complement 

(continued) 


CURSOR IN 
Jae | COLOR SWATCH 
+ 


(SHADE) 
== 


SATURATION AXIS (ТНТ) 


Figure 7: Adjusting the value and saturation of a color from its basic hue. 
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Figure 8: Using the systems Mix option to mix two colors on the monitor. 
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"guess" are overlayed. As the stylus 
moves along the palette band. each col- 
or it picks (the current color) is physical- 
ly added to the selected hue within the 
summing swatch. The system may 
achieve these mixtures by alternating 
the colors on successive pixels, as in 
dithering. or by altering the color map. 
which determines what the color will be, 
with each refresh cycle (every 1/30 sec- 
ond). These overlays are a step closer 
to producing an actual, rather than an 
algorithmic, color mixture. The oper- 
ator's goal during Defcomp is to mix the 
sum swatch to a light neutral gray. The 
pick hue at that point will be the per- 
ceived complement of the color passed 
to Defcomp. (Defcomp produces а 
model that is more perceptual than the 
purely algorithmic Hcomp option.) 
Depressing the stylus selects the hue. 
assigns an index to it. and stores it in 
a file (Fitfile] paired with the algorithmic 
estimate of the complement. This file is 
used as described below to obtain a 
tuning of the HSV-to-RGB transforma- 
tion. 

The transformation (or "transform ) of 
HSV to RGB begins with the arbitrary 
assignment of the most intense blue 
(rg. b) = (0.0.11 as (h.sv)=(240 degrees, 
1.1), This point is chosen since one elec- 
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tron gun is full on and the other two are 
off. The user interaction described in 
Defcomp will determine that the 
perceived complement of this blue is a 
yellow. Lying between red and green 
(figure 3), this yellow will require both 
the red and green guns to be turned оп 
to some intensity. The blue gun wiil be 
turned off. 

The Defcomp operation is then per- 
formed for red ((rg, b) = (1.0.0)} and for 
green ((r.g.b) «(0.1.0)). 

The system should provide for view- 
ing the results of at least six completed 
Defcomp pairs simultaneously. This will 
allow comparison of the grays formed 
by mixing each complement pair and 
the adjustment of some of the pairs if 
needed (figure 9). Careful attention to 
this phase of complement definition will 
ensure that sensible color relationships 
are produced by the system and by the 
operator. 

An option called Fitmodel. when se- 
lected. will perform a least-squares fit 
of the points in Fitfile and derive the 
tailoring function (the adjustment of 
HSV to perceptual behavior]. An 
algorithmic HSV-to-RGB transform will 
operate as before, except that the initial 
HSV values will be tailored to account 
for the operators complement choices. 


Figure 9: The neutral grays produced by mixing six hues. A through F. with their 
complements, Ac through Fc. 
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Now that the HSV-to-RGB transforma- 
tion is closer to perceptual behavior. an 
algorithm can find acceptable color har- 
monies. The operator can expect prop- 
er mixing of colors, and the system will 
produce sensible results when calculat- 
ing or adding colors. 

An example of computed color mixes 
is antialiasing. (Aliasing refers to the stair- 
stepping of lines and edges on monitor 
screens.) To remove the aliased or stair- 
like effect, boundary pixels are re- 
painted with color values that are 
stepped "averages' of the colors on 
either side of the boundary. What is 
meant by an average color depends 
very much on the color model in which 
computations are being performed and 
on the model's closeness of fit to per- 
ceptual behavior. If, for example, an 
antialiasing routine selects three colors 
as intermediates and the model being 
used is RGB. it is probable that the 
colors will not be of the same value. and 
their harmonies may suffer in compar- 
ison with HSV or other cylindrical 
model computations. 

Once Fitmode! has been invoked. the 
operator should test some more hues 
by calling Hcomp and testing the results 
with Defcomp to see if their mixture 
produces the same neutral gray as the 
others. If they do not, a few more com- 
plement pairs should be created via 
Defcomp. With these new points in Fit- 
file. the Fitmodel option will likely do a 
better job. 


HARDWARE AND HUMAN 
FACTORS 

The display of color imposes definite re- 
quirements on the hardware and soft- 
ware of a graphics computer system. 
The diagram in figure 10 is a generic ar- 
chitecture for a graphics computer and, 
through software, can be customized to 
the needs of different users. 

The frame Puffer in figure 10 is а sec- 
tion of dual-ported high-speed com- 
puter memory that allows read/write ac- 
cess by the computer and read access 
by the display controller. The frame buf- 
fer holds one video frame in digital 
form. Sometimes called the picture 
memory, the frame buffer represents two 
dimensions of spatial resolution and 
one dimension of color resolution (the 
bit depth). 

For example. a system capable of dis- 

(continued) 
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playing NTSC (National Television Sys- 
tem Committee) standard video format 
must store 640 pixels (picture elements) 
horizontally by 485 vertically. implying 
a memory capacity of 310.400 words. 
The size of these words (the "depth" of 
the frame buffer) governs the number 
of colors that may be shown. À frame 
buffer containing 4-bit words wil! thus 
be capable of displaying 2^, or 16, dif- 
ferent colors or gray values simul- 
taneously. This is the number of colors 
that may be shown. which is a subset of 
the total number available. The color in- 
formation stored in a frame buffer is 
usually RGB. it is also possible to store 
HSV or other color values in the frame 
buffer. 

Suppose you are designing a system 
or some software that will offer color 
choices, It is not enough to simply 
decide that 8 bits of your 24-bit frame 
buffer will be devoted to red. Human 
vision has certain characteristics of col- 
or discretion that, if observed. will make 
system design more cost-effective. 

The eye can distinguish over 350,000 
colors. If a color varies only in hue, 
about 128 steps can be perceived. If col- 
ors vary only in value. most people can 
distinguish a minimum of 16 steps at the 
blue end of the spectrum and up to 23 
steps in the yellow range. In the direc- 
tion of saturation (also termed 
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chromaticity or relative purity}, the eye 
can distinguish some 130 gradations 
from gray to a pure hue. Multiplying 
130x23x128 gives us a maximum of 
382.720 visible colors, which leads to 
the need for a 19-bit-deep frame buffer 
with 2!? color choices to span human 
vision. Since 19 bits is somewhat 
awkward for most machine archi- 
tectures, high-end graphics systems 
work with 3-byte (24-bit) frame buffers 
to represent full color. 

These measurements were derived 
using paint samples compared under 
CIE illuminant D65 (see figure 1), a stan- 
dard white light. The TV and color 
monitor gamuts are much smaller, 
hence they require fewer memory bits 
to store their characteristics. A reduced- 
color gamut for computer graphics hav- 
іле 128 hue gradations (requiring 7 bits). 
16 value gradations (requiring 4 bits). 
and 8 gradations of saturation (requir- 
ing 3 bits) will adequately represent 
color behavior for most graphics ap- 
plications. These 14 bits of HSV data 
translate directly into those needed by 
an RGB frame buffer. The total informa- 
tion capacity, the number of expressi- 
ble colors (2'*, or 16,384) must be the 
same in both models. 

On the low end of the scale, choos- 
ing HSV axis resolution for systems of 
fewer than 128 colors is fairly pointless. 


&-BIT 
(64 COLORS] 
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Figure !O: Basic graphics hardware architecture 
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Operators can soon learn the available 
colors by rote, and a model will be 
superfluous. For an 8-bit system, use 4 
bits for hue and 2 bits each for satura- 
tion and value. The problems of "shal- 
low" frame buffers (those with a small 
bit depth) can be alleviated through the 
use of a lookup table {ог color map), as 
described below. Systems that will dis- 
play more colors than the number of 
available RGB indexes are often able to 
provide good color results with as little 
as 3-bit (8-color) frame buffers. The term 
bit-mapped refers to systems with a 1-bit- 
deep frame buffer. Such systems pro- 
vide only two tones (or black and white). 
Apples Lisa and Macintosh are ex- 
amples of bit-mapped systems. 

The color lookup table. or color map. is 
often physically part of the frame buf- 
fer hardware. The function of a lookup 
table is to accept RGB information from 
the frame buffer, search a translation 
table. and output the digital value 
located. Lookup tables will not change 
the number of colors displayable at 
once, but they do allow more color 
choices. In figure 10. 4-bit ROB informa- 
tion comes into the lookup table and 
6-bit RGB color information is read out. 
This configuration is referred to as a 
"4-bit in, 6-bit out" color map. 

One advantage of color maps is the 

(continued) 
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ability to make global color changes. All 
the RGB indexes of a color in the frame 
buffer need not be individually located 
and recomputed to change the color: 
the color tables response to the index 
can simply be changed. The result is a 
global change of a particular color. 
which takes place within a screen- 
refresh cycle (the time it takes to “re- 
paint" the screen, 1/30 second). Simple 
types of animation called color-table 
animation are also possible. And. as 
mentioned above, a lookup table will 
enhance the color model characteristics 
even in systems with shallow frame buf- 
fers by making a wider palette available. 
Remember that a good binary represen- 
tation of HSV geared to human visual 
characteristics requires 14 bits. If a 3-bit 
system can map its frame buffer to a 
14-bit RGB value it will have eight 
simultaneous choices while maintaining 
a nearly optimal. artist-selected color 
range of over 16.000 colors. 

The display controller is all of the hard- 
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ware that reads the color intensity 
values in the frame buffer. consults the 
lookup table. and sends the information 
on to the digitalto-analog converters 
(DACs) The display controller must 
supply timing and synchronization 
pulses so that the pixels that are read 
from the frame buffer are scanned on- 
to the display screen at the proper 
location. 

The digital-to-analog converters are 
hardware devices that transform the 
digital RGB information into the actual 
electron-gun voltages required to pro- 
duce color on the monitor. DACs out- 
put discrete voltage increments, with in- 
crement sizes inversely related to the 
size of color word (bit depth) they are 
designed to accept: the larger the color 
word. the finer the increments. Thus. an 
B-bit color word providing 256 different 
choices might require each DAC to have 
six to eight discrete levels. DACs limit 
the color range. А computation that 
places two colors 6 percent apart in the 


red spectrum will have no meaning if 
there are only four steps in the (2-bit) 
DAC—the smallest increment accep- 
table to the DAC will be 100 percent + 
4, or 25 percent. [Important parameters 
of DACs are linearity and number of 
steps; 2* distinct and equally spaced 
analog values are produced by a DAC 
of Z bits (or Z steps). For 2> 8, the color 
steps are fine enough to appear 
continuous. 

The monitor includes electronics tar- 
geted at a particular task; scanning the 
entire surface of the screen with three 
independent electron beams and firing 
them at the RGB phosphor triads at 
each pixel location. Standard video re- 
freshes (repaints| the screen approxi- 
mately 30 times each second. Lower 
rates will cause the image to flicker. due 
to the fact that the persistence of the 
phosphors must be of short duration in 
order to allow clean movement. To re- 
fresh the entire screen, consisting of 

(continued) 
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ACCESSORIES: Standard Cable ....,.$14.95 Cigaretie Lighter Adaptor......$ 9.05 
Ask us about: Model 1603 (direct connect, Commodore compatible) ....... .. $129.95 
Мода! 2600 (RS 232 C) dead, woke $149.95 
Mode! 2604 (direcl conneci, Tandy Color Computer . Т т Pi $129.95 


CALL AND ORDER TODAY! 
FIDELITY COMPUTER PRODUCTS 


8800 NY, Fuh STREET, MIAMI FLORIDA 11178 
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MANUFACTURERS OF WORLO FAMOUS CHESS CHALLENGERS. OEM AND DEALER INQUIRIES INVITED. 


Now 
you can print 
wherever you go! 


‘Don't be fooled by its size. The 2601 was designed 

to be portable — not primitive. In fact, Money Magazine's "1984 Money Guide 

to Personal Computers" recommends the 2601 for use with the Model 100 

and Mode! NEC 82014 as a portable word processing system. Here's why: 
includes roll af paper, ribbon cartridge, AC adaptor, and shipping. 
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640 by 485 (or 310.400) pixels, 30 times 
each second. requires a switching speed 
in excess of the product 640 x 485 x 
30. over 9.3 MHz. With 16 color choices 
(which requires 4 bits or one-half byte 
for each pixel), the information rate of 
the display controller is 640 x 485 x 
30 x 0.5, or 4.66M bytes per second. 
Slower monitors must sacrifice either 
color resolution or spatial resolution. 
Monitors of 1000-line resolution with 
greater color capabilities require fre- 
quency bandwidths in the 50-MHz 
range. The fastest video monitors now 
available allow switching rates of 180 
MHz. fast enough for full-color, 
2000-line resolution. Plasma or liquid- 
crystal displays may prove superior. 
since scanning electronics will be 
replaced someday by steady-state pixel 
cells. 

Consider the case of a graphics 
system using a 1024 by 768 frame buf- 
fer that is 8 bits (1 byte) deep. The in- 
formation rate of the refresh circuitry is 


Power Control™ protects computer 
circuitry and data stored in memory 
against the damage voltage spikes can 
cause. 


Eliminates reaching 
over, behind and 
around devices to 

turn them on or off. 
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thus 23 megabytes per second (1024 x 
768 x 30 x 1). Clearly. much informa- 
tion processing is required to merely 
refresh the display; flat-panel-type 
monitors will demand less processing. 


COLOR SPACE 
TRANSFORMATIONS 


Conversion between RGB and other 
color spaces is simplified by the fact 
that RGB is linear: familiar linear algebra 
operations work in this space, which 
rneans that transformation algorithms 
between RGB and HSV will be computa- 
tionally inexpensive. 


HSV то RGB 


If an adjustment scheme such as Fit- 
model has been invoked, it is under- 
stood that the inputs to the transforma- 
tion below are outputs from a tuning of 
HSV. 

For hue H from 0-360°, with satura- 
tion S and value V on the range of real 
numbers between 0 and 1: 


cet The | Cont 


Control Power, Peripherals, 
Spikes, and Glitches. 


E- 


Puts on/off control of your computer, 
terminal, printer, and more at your 
fingertips i in a slim panel unit sized to fit 
underneath your computer terminal. 


16" width, 10" depth 
allows placement under 
terminal for 

fingertip control. 


Additional switches 
give individual 


ORelax Technology. The company that works so you can relax and get down to business. 
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Й = HÍ60 
h° = greatest integer in A. 


f = W—-h* (the fractional part of й!) 
р = (l-S)xV 

q = (1-Sxf)xV 

t = (I-(Sx(I-f))xV 


Next. if Á* = 0, then... 
- | 


(7.9.6) = (V.t.p) 
= (q.V.p) 
= РУ 
= (pa.V) 
= (t.p. V) 
= [V.pa) 
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RGB-TO-HSV TRANSFORM 


To transform RGB color information in- 
to HSV; 

МАХ = maximum of R.G.B 

MIN = minimum of R.G.B 

d = MAX - MIN 

V = MAX 
if MAX is nonzero, set 

icontinued) 


ers. 


Contains a master switch (to tum your 

computer, terminal, printer, a modem or 

a lamp on or off at the same time) and 

three additional switches to turn 

pinnen on or off in any order. 
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NRelax Technology. 

To order, phone: 415/471-6112 or mail to: 

3101 Whipple Rd., #25, Union City, CA 94587 
*Calif. Residents add applicable sales tax. 
Prices include shipping. 
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| COMPUTER SYSTEM SALE! 


HOME е BUSINESS е WORD PROCESSING 


Dual Disk Drive 
1 Mega Byte 
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before 11/1/84) 


ACA: 


100 CPS 
4023 Printer 


List Price $3717.95 


| 12" Hi Res Monitor 
LOOK AT ALL YOU GET FOR ONLY $ 895. 


LIST PRICE 
е B128 COMMODORE 128K 80 COLUMN COMPUTER $ 99500 
» 8050 DUAL DISK DRIVE (over | million bytes) 1795.00 
ж 4023 100 CPS 80 COLUMN BIDIRECTIONAL PRINTER 499 QO 
е 12° НІ RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249 00 
е BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49 95 
е 1100 SHEETS FANFOLD PAPER 19 95 
е ALL CABLES NEEDED FOR INTERFACING 102 05 


TOTAL LIST PRICE $ 3717.95 


Printer replacement options (replace the 4023 with the following at these sale prices) 


LIST SALE 
а Olympia Executive Letter Quality Serial Printer $ 699 00 $ 399.00 
е Comstar Hi-Speed 160 CPS 15! " Serial-Business Printer $ 779 00 $ 493.00 
* Telecommunications Deluxe Modern Package $ 199 00 $ 139.00 


Plus You Can Order These Business Programs At Sale Prices 
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15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE" If it сезе? meet your expec 
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^, . C86 was the only compiler we tested that 
ran every benchmark we tried and gave the 
expected results... Computer Innovations 
C86 was the compiler that our staff 
programmers used both before and six 
months after we conducted the tests." 
]. Houston, BYTE MAGAZINE - February 1984 
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$ = diMAX 
for MAX = 0, set S = OandH = unde- 
fined and return these values. Other- 
wise, 
г = (МАХ —Ryd 
д = (MAX-Gyid 
В = (MAX -Bl/d 
if R = MAX then set h = b-g 
if = MAX then set й = r- + 2 
if B = MAX then set h = g-r + 4 
if h < О, set H = 60 x h + 360 
if h »0,stH-60xh 


SUMMARY 


This discussion has centered on a basic 
computer graphics architecture from 
the perspective of color information 
storage. computation, and transmission 
through the system. Concepts of human 


| visual perception and the problems of 


representing colors in man-made de- 
vices have been introduced. Most of the 
ideas suggested may be implemented 
on currently available microcomputer 
equipment. Color representation is 
among the most difficult problems in an 
exacting field. The desire to bring more 
attention to issues of color has been the 
motivation for this article m 
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A few smart reasons 


to buy our smart modem: 


Features Ven-Tel Hayes 
1200 PLUS 

1200 and 300 baud, auto-dial, auto-answer Yes Yes 
Compatible with "AT" command set Yes Yes 
Can be used with CROSSTALK-XVI or Smartcom Il software Yes Yes 
Hegulated DC power pack for cool, reliable operation Yes No 
Eight indicator lights to display modem status Yes Yes 
Speaker to monitor call progress Yes Yes 
Attractive, compact aluminum case Yes Yes 
Two built-in phone connectors Yes No 
Compatible with The Source and Dow Jones News Retrieval Yes Yes 
Unattended remote test capability Yes No 
Phone cable included Yes Yes 
Availability Now 

Price $499 $699 


The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per- 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu- 


tors nationwide. 


Also from Ven-Tel: internal modems for the 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 


You choose. The Ven-Tel 1200 PLUS — 
the smartest choice in modems. 


Ven-Tel Inc. 
2342 Walsh Avenue 


Santa Clara, CA 95051 


(408) 727-5721 
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Heavyweight power, memory, and true ІВМ” PC compatibility in a portable ^ 
16 pound computer. | | 


The portable computer can be a very powerful business ally. 
But like any good business partner, the right one can be very hard to find. Some portables are 
powerful. Some are IBM compatible. Some are affordable. And some are actually portable. 
However, there's never been one portable computer that could gracefully combine all of 
the above. Until now. 
Put the power of a desk-top computer in your hands. 
Introducing Commuter,” the powerful portable computer. When you carry it, you're carrying 
all the capacity, capabilities, and features of a desk-top computer. Yet you're carrying only 
16 pounds. 
Commuter comes with a 16-bit 8088 processor. 128K of memory, expandable 
to 512K. Single or dual floppy disk drives, each with 360K bytes of storage. A large 
80 column by 16 line optional flat panel display, designed to be easily removed when 
Commuter is used with an external monitor. A full 83 key keyboard with an IBM 
PC layout, including numeric pad and ten function keys. And IBM compatible 
color graphics and monochrome support. 
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ЫЗ: While Commuter is powerful enough to stand alone, it can really grow on you. 
Са Because Commuter also features built-in ports for adding printers, hard disk, 
communications, external monitors, and your television set. Even a built-in port for 
adding the IBM expansion chassis. 
IBM* PC compatible. And downright sociable. 
Many portable computers today call themselves IBM compatible. But before you 
buy one, ask if itcan run ІВМ PC software. Business programs like Lotus*1-2-3;" VisiCalc " or 
WordPlus-PC:" Exciting games like Flight Simulator" Or educational games from Spinnaker.” 
You'd be surprised at the answers. But not with Commuter. In fact, think of it as an IBM PC to go. 
Тһе IBM PC styled keyboard is only the start. Commuter comes bundled with the MS-DOS " operating 
system and GW Basic.” And at 51/4", Commuter’s double-sided double-density diskettes are directly 
transferable to and from the IBM PC. So you can take advantage of the hundreds of business accounting, word 
processing, financial planning and other software packages available for the IBM PC. Without having to modify a thing. 


At $1,995 and 16 pounds, it’s never been easier to pick 
up a portable computer. 
At 15"x18"x3 1/2" with built-in handle and carrying case, the Commuter 
сап go anywhere a briefcase can. It fits easily under an airplane seat. 
Because it weighs just 16 pounds (about half the weight of other portables 
in its class), Commuter is very easy to handle. And its $1995 price сап 
save your business a small fortune even before you pick it up. 

For more information on Commuter, the portable computer, call 
us today at 1-800-847-8252 (in Massachusetts, call 1-800-462-5554), 
or write Visual Computer Incorporated, 135 Maple St., Marlboro, 
MA 01752. Or visit your local Commuter dealer and weigh the 
differences for yourself. But hurry. At only 16 pounds and $1995, 
Commuters are definitely going to be picked up fast. 


Commuter. It can take your business 
places it’s never been. | «es 


Vhual Computer incorporated із a wholly owned subsidiary of Visaal Technology lecorporated, COMMUTER is a trademark ol 
Viewal Computer Incorporaled (Bf isa regetered Irademark of !miesnational Busness Machines Corp. Lotus and 1-2-3 are trade- 
marks of Lotus Development Corp VisiC alc is atrademará oí ViuCorp WordPlus-PC r atrademark of Professional Software lac 
Spinnaker is a trademark of Spennakes Software Corp MS-DOS, CW Bante and Flight Simulator are trademarks of Miceosolt Corp. 
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GRAPHICS 


REALTIME 3-D 
GRAPHICS FOR 
MICROCOMPUTERS 


BY MARCUS NEWTON 


A simplified drawing algorithm coded in assembly language 
permits 3-D animation in real time 


AMONG A МСКОСОМРОТЕК S many 
applications, those involving sophisti- 
cated displays for animated graphics re- 
quire the most speed and memory. A 
TV camera. via the straight paths of light 
waves, transforms a set of three-dimen- 
sional (3-D) coordinates (the visible 
points] into a set of two-dimensional 
(2-D) coordinates (the picture elements. 
or pixels). If you can effectively represent 
a portion of the 3-D world within a 
microcomputer's memory, you can pro- 
duce a sequence of 2-D perspectives on 
the screen as you adjust the position. 
yaw, pitch, and roll of your hypothetical 
camera. 

Typically, the trigonometry and float- 
ing-point mathematics of 3-D repre- 
sentation lead to less than adequate 
results. With them, the speed at which 
perspectives are generated is often not 
fast enough to simulate real time. Now, 
the NEC 3-D Video Synthesizer (3DV5J 
attempts to solve this problem by 
eliminating trigonometric functions and 
writing the resulting algorithm in 8086 
assembly code using only 16-bit signed- 
integer arithmetic (see listing 1). 

The 3DVS is designed to run under a 
CP/M-86 DOS {disk operating system) 


from Digital Research. It rnakes standard 
file and console calls that can easily be 
replaced by calls to another operating 
system. The code requires less than 3K 
bytes of memory and should be loaded 
as high as possible or put into ROM 
(read-only memory). The RAM (random- 
access read/write memory) data require- 
ments depend on the size of the 3-D 
database, which can be saved and re- 
stored from disk. The target system also 
includes an NEC yPD7220 Graphics Dis- 
play Controller (GDC). as found in the 
NEC Advanced Personal Computer 
(APC). A second version of the 3DVS 
supports the Motorola 6845, as found 
in the ІВМ PC. The 3DVS's Include file, 
СЕАРНІС.А86, provides the code to 
drive any such graphic display device. 
The graphic display device need only 
support the routines INIT. CLEAR, 
SWAP. and PLOT. The PLOT routine can 
be as simple as an 80-character by 
Marcus Newton is a senior software engineer 
at NEC Electronics. One Executive Park, 
Natick. MA 01760. He halds a master's degree 
in mathematics from Cornell University and Ras 
been involved in interactive computing for more 
than a decade. 


24-line cursor-positioning routine, or it 
can be implemented via a standard 
graphics package such as Digital Re- 
search's GSX. The target PLOT routine, 
GDCPLOT, also provided clipping and 
more than one clearing method. The 
high resolution of the GDC proved well 
worth the extra effort required to drive 


it. 

When you look at a 3-D object, your 
line of sight forms a bundle of vectors 
beginning inside your eye and pointing 
to the visible parts of the object (see 
figure 1). The usual way to compute this 
perspective is to find the intersection of 
these lines of sight by putting a flat 
screen between your eyes and the ob- 
ject. The resultant image is called a 
drafting perspective. A more natural 
perspective is obtained by finding the 
intersection of the lines of sight with a 
sphere centered on your eye. This way. 
an object distends equally all around 
the screen no matter where it is located 
on the screen. 

True perspective introduces horizon- 
tal and vertical vanishing points. Both 
of these types of perspective, as well as 
isometric projection. have been incor- 

(continued) 
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"if you don't like wasting monay" 
P.O. Box 920152 Norcross, GA 30092 


IBM PC's now available. 


Best Price % 
Sand $1.00 for our catalog 


COMPUTERS 


TELEVIDEO 


TS 803 

TS 804 

TPC I (B BIT 2 Drive Port) 

TPC ii (IBM Comp 2 Drive Port) 


CORONA 


PC21 Desk 2 Drive 
РРС21 Роп 2 Drive 
Call tor other models. 


IBM-PC's 
IBM PC 1 Drive 


ІВМ РС 2 Drive 
{ВМ XT 10MB 


SCALL 
SCALL 
$CALL 


Call for other modals & accessories. 


PRINTERS 


HR-5 Par/Sar 
HR-25 Par/Ser 
Call for other models. 


MANNESMANN/TALLY 


MT 180L 
MT 180L 
Call for other models. 


OKIDATA 


B4 Par 

82 Par IBM 

93 Par ВМ 

Call for other models. 


MODEMS 


Smartmodem 300 
Smartmodem 1200 
Сай for other models. 


RIXON 
R212A 1200 


DI ӨЛЕ ҰПУ, 


SOFTWARE 


dBASE I -CPM/IBM 
LOTUS 1-2-3-18M 
SUPERGALG 3-IBM 
MULTIPLAN-CPM/IBM 
WORDSTAR-CPM/IBM 


WORDSTAR PRO PAK-CPM/IBM 


INFOSTAR PLUS-IBM 


Disk Format Service 


Call 404/255-3811 for details 


TERMS: Cash А тануы credi canda 
SHIPPING: $300 minimum charge 


PRICES: Prices subject to change 


1-800/241-4783 
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Listing |: Eliminating trigonometric functions and writing the resulting algorithm in 
8086 assembly code using only 16-bit signed-integer arithmetic speeds the generation 
of three-dimensional perspectives to something approaching real time. 


í The 3-D Video Synthesizer (3DVS) allows the user to create and view 

‘a three-dimensional artificial environment (3DAEJ. Parameters entered at the 
keyboard manipulate two three-dimensional points within the environment: 
4A.B.C) is the position of the user's eye or camera. the coordinates represent 
right. up. and forward. (D.E.F) is the orientation of his camera ar the point 

һе Б looking at This point will always appear In the middle of the screen. 

115 also the point he writes when the W parameter Is nonzero. The only 
inherent limitation Is that the camera cannot look straight up or stralght 

‘down іе. A «D and CF]. іп this case the system would literally not know 
what is up. 

| The parameters (А ~ WI are entered by typing the letter and an equal sign. followed 
‘by up to four hexadecimal digits. Less than four digits may be entered by follow- 
-ing them with a carriage return, the high-order digits will be set to 0. 

All input parameters use two s-complement notation. The current value of any 
parameter may be examined by typing the letter followed by a question mark. 


: The write parameter (W) indicates by nonzero digits from left to 

right Draw a vector from this point to the next (0 for single dot}, Draw 

‘using RED, Draw using GREEN, Draw using BLUE. The color digits also indicate 
the pattern to be used iF ж solid, etc). Values higher than 1 in the first 

‘digit of W are reserved for higher-dimensiona! graphic primitives although 

‘not yet implemented, 


: For example. a YELLOW line may be drawn from (0.0.0) to (100,140,180) 
by the folowing two commands: 


- C =АОО(ст) -to back off a little 
Wa IFFOlcr) -yellow vector 
(cr) -do it 
D= 100{сг| 
Ex |40{сг} 
: F = }80icr) 
: W = FFOÜtcri -yellow dot 
ісі) -do it 


; assuming all parameters were О to begin with. 


: Double letters may also be entered (AA - FF]. These values are used 

ло increment or decrement the corresponding single-letter parameters. The 

Ж parameter is used to indicate how many times ta do so before further 

input I$ required. Thus, the camera or write point can be moved along any straight line un- 
assisted. RR reverses the sign of the doubletetter parameters on count. 

Triple letters (AAA - FFF) are also allowed, which increment or decrement the 
;double-letter parameters. Their effect Is to move the camera or the write 

‘point in a circular or elliptical path without further keyboard input using 

the period parameter iRRRI 


: Circular or elliptical paths may be obtained in the x.y plane by the 
folowing formula: 


; Given x0. yO. 4х, dy and » such that 


(xO.yO) = center 
Ил = г diameter 
: n*n*dy = y diameter 
М d*a = number of points or vectors 


: Let Ха x)en*n*du2, Y = gl+n*dy/2 
, ХХ = б, ҮҮ = нау 
ХХХ = - YYY = -dy 
R = Ап, RR = О RRR = 2n 
YzBCorEF 


: WhereX = Aor D 


For example. the camera can be moved in a horizontal circle about 


40.B.0) by the following: (continued 


3-D GRAPHICS 


Аж4МХс”) 

С в 0С) 

AA «(cri 

CC» СОСТ 
AAA a FFFOlcri 
ССС =FFFOter) 
R= 30tcr) 

RR = tcr) 

ККК = 18[сг) 


A 3DAE file. SPIRL. which draws itself. may be produced as follows: 
‘A= 480jcr) Оз І20с) — FFs4icr ODD<FFFOtcr} R=CCicr) 
iC = CO(cr) E = 30tcr) AAA@FFCO(cr) EEE=FFFO(cr} W x IOFFicr) 
СС- 180icr] EE=60icr) ССС-ҒҒСОс! RRR»CicrI (cri 
; None of these doubie- or triple-letter parameters are displayed auto- 
„matically. but any may be examined by typing the name followed by a question 
mark. 


The rightmost digit of P. the perspective parameter, determines: 


0 = true | = drafting 2 = isometrit 


+ 
* 
4 
* 
= 
* 
a 
a 
^ 


The iow-order 4 bits of P are reserved for use by the PERSP routine. The 
high-order bits are available for controlling options within the display 
:driver. See GRAPHIC DOC. 


Two single-letter commands. Z and U. have specialized functions: 


7. causes all double- and triple-letter parameters to be set 
to 0. This disables any rea-time programmed motion. 


U causes the last point written ivia W) to be deleted from 
the ЗОАЕ This is always the tast point in the file. 


The С and 5 commands. followed by a filename. allow new files ta be 
‘appended to the current 3DAE (С) or the 3DAE to be saved (5) on disk under 


‚а new name. VIDEO may be Invoked with a filename. in which case the run-time 


{parameters are also read from disk. 


4 


+ 
y 


The 3DAE file DOTCUBE may be produced by the folowing: 


= FAO0(cri ЕЕ = icr] FF = (cri EE » ст) іс?) 

№ = FOicr) DD = iicr) К = 2007) icr) D = tOO(cri 

:Ё = 204Сг) (cri DD»FFFO«r| ЕЕтіст) F = FF IQicri 

Әт |O0icr) DD = (cri Кт) R= ІҒІст) FF = lOtcr) 

:Е = 1 ОСГ) EE = lOftcr) DD xicr) DaFFOOtcrI 

Е = І0Сісг) (cr) EEeFFFOicr)  FeFFIOItcrI 

‘DD=FFFOicr) ЕЕ = (7) fer} FF = JOter) 

іст! Rx РКИ EE = {сг (cri 

‘DD = icr) Ғ= сг) DD» IOtcr) Е = FFOQicr} 

‚ЕЕ =FFFOicr) FFsFFFOtcr) — (cr) Fe FOI) SDOTCUBEIcr} 
(cr) DOD aicr) FF = FFFOtcr) 


The 3DAE file SPHERE msy be partially produced by the following: 


С» FAOUT) R= (cr) We [РА сг) RRR (сг) icri 

W = IFA5(cr) W = FASICI) R= IOtcr) От40іст! R = (cr) 

R= 1047] (cr) D» 1004г) E x 40lcr) W =FAStcr) 
‘RRR = 8[сг) We IFA5(cr) Е РЕСЕ Ға Юй ЕЕЕ «ЕҒЕ(с?! 
“Ба 100ісг) В = |Qcr} Ға 4027 DD {ёт} icri 

‚Ё = 4с) Da |с) DD = icr} ЕЕ = (сг W x IFASicrI 
:F = 40(cri Fa РЕСОР) EE = tcr) FF вісе Re 4(cr) 
‘EE = Mcr) DD icr) FF а 8с) DDD =(cr} D=FFCOcr) 
‘DDD =FFEGicr) EE &Otcr) EEE = (СГ) EEEsFFEO(cr) Ет40(ст| 
“ЕЕЕ = FFEOicr) ЕЕ m(cr} FFFaFFED(cr! FFFSFFEQUCE) Fa lOc) 
чегі EEE a FFEQier) icri (cr) EE = 80ег! 
ЕЁ = (cr) FFF = icr) Ё (сг) FFF а 20(cri FF icr) 


Circle 150 on inquiry card. 


VTIO2?VTIOO?VT52: 


PCIO2 turns your IBM PC, XT or 
compatible Into a full-function DEC 
terminal. With file transfer and 
printer support. 


е Complete DEC VT screen and 
keyboard emulation, including all 
keypad modes 


9 Easy-to-use A, B, and C setup screens 


Ф Compatible with all auto-dial 
modems: direct or modem 
connection to host computer 


9 Full/half duplex from 110 to 9600 baud 


ә Written in "C" and Assembler for 
high baud rate efficlency 


ә Bidirectional flle transfer with 
selectable XON/XOFF or pause/kick 
protocol 


® Optional 132 column support 
€ QNX multiwindow support 


We guarantee compatibility with all 
applications, Including All-In-One, EDT, 
KED, WORDII, and мі. 


PCIO2 priced at $139. Don't need file 
transfer or printer support? Try РСІОО 
at $89. 


Tektronix 40/10 graphics available soon. 


Call or write today for our free 
literature package! 


ms ЕС. 
En шин” сусты 


Sulte 101, 7525 Mitchell Road 
Minneapolis, MN 55344 


(612) 937-9194 
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C 


| :FF = Bcr} (cr) W = FASicri (cr) іст) 
Th | ЕЕЕ = (СП А ст) tcr) ЕЕЕ = 200] . 
Е as es ЖЕР»  WeFASic] — We IFASIHI (с) 
acri (cri R= (СЕ| ЕРЕ = ҒҒҒЕОСП etc 


8088 C Compiler і Parameters may be entered only when the program stops. К may be 
| = :exited by a Contro-C (ci (preceded by a BREAK ("sj If running) and the 

| ;3DAE Не may be edited by $1086 for ООТ86 at 200. It can then be 
ТГ A e ‘saved in a VIDEO-compatible manner by W<filename> 100. «length». Or. 
‘having loaded VIDEO Into memory. the program may be reentered at START by 
:GI3E isee also the utility programs MOVE and COLOR! 


FULL DEVELOPMENT PACKAGE 


- C Compiler 3DVS COMMAND SUMMARY 
' rgd кебе Invocation enter — УЮЕСКИ or VIDEO filenameitcr) 
* Full-Screen Editor ; Control: enter « command > 
* Newsletter for bugs/updates | 
SYMBOLIC DEBUGGER | 
- Monitor and change variables by 22 «command» ‘= (ст! Uter | Zeri | Ce | UC st | 


name using C expressions ; 

• Multi-Screen support for debugging <рағат>?ісі!| <param> = < hex» ier) | 
PC graphics and interactive systems G< filename »(cr| | 5«filenametcr) 

“ Optionally display С source during 
execution «param» а Aj|BiciniEiFIRIPJ|wWI 


* Breakpoint by Function and Line # 
AA | BB | CC | DD | ЕЕ | FF | RR | 


COMPLETE IMPLEMENTATION 
* Beth 1.0 and 20 DOS support ААА | ВВВ | ССС | DOD | ЕЕЕ FFF | RRR 
* Everything т K&R (incl STDIO} à 


« Intel assembler mnemonics «hex» = | <> «hd»«hd» <hd><hd><hd> | 
hd hd hd hd 
* Both 8087 and Software Floating Poni | TEXT IO 
DUTSTANDING PERFORMANCE Мал T Say Mes 
Sleve Benchmark A B'.C|DIEIF 
COMPILE 4 Sec RAM — 1 
22 Sec FDISK PROGRAM INDEX 
mall 9 е а | VIDEO Initialization and ter input 
Д - In n and parameter inpu 
RUN т m nins ; CAMERA - Display sequence of perspectives 
ы | PERSP - Apply OTM to all points producing perspective 
SIZE 8192 bytes ISQRT - Find integer square root of double (32-blt Integer 
INORM = Normalize a vector component to unit sphere 
SETFCB - Move given filename into CP/M File Control Block 


Read given 3DAE file from disk 
Write 3DAE to disk under given filename 
Convert ASCII to HEX 


i ; INFILE 
DeSmet C ч | OUTFILE 
n sopa cw Package | ATOH 
ij : НТОА Convert HEX to ASCII 


| Д PRINT = Output the values A.BC DEF REP. and W to the console 


| 4 
| be The following routines must be supplied by the user 
To Order Specify for the particular graphic display system employed 
Machine (все GRAPHIC. DOC). 
| INIT ~ initialize the graphics display device 
05 О MS-DOS О CP/M-B6 CLEAR - Clear the Inactive display area iprevious picture) 
Disk 8" (254 $$ О 5% 05 SWAP — Start using other display area at retrace 
PLOT — Plot current point or draw vector from previous point 
CORPORATION INTERACTIVE THREE-DIMENSIONAL MODELING SYSTEM МЕС 8/18/3833 M Newton 
0. 0097 BDOS EQU 224 CPIM BDOS INTERRUPT VECTOR 
" о v de 71-0097 FOPEN EQU 15 ‘FILE OPEN SYSTEM CALL 
San Jose, FCLOSE EQU 16 FILE CLOSE SYSTEM CALL 
(408) 736-6905 FDELETE EQU 19 ‘FILE DELETE SYSTEM CALL 
CaMorua residents аб sales tax Smp» US m FREAD EQU 20 :FILE READ SYSTEM CALL 
charge, Canada add $5 elsewhere add $15 Checks FWRITE EQU 21 FILE WRITE SYSTEM CALL 
must be on a US Bank and in US Dollars | FMAKE EQU 22 ‘FILE CREATE SYSTEM CALL 


ҒОМАО EQU 426 SET DMA OFFSET SYSTEM CALL (continued) 
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It’s happening all over the PC and 
micro worlds. 

You're getting hit with a ton of increased 
throughput requirements. Your applica- 
tions are generating a deluge of paper. You 
need more printer speed. A lot more. 


You're also looking for more profes- 
sional-looking presentations so you need 
better print quality. A lot better. 


Who's got the best of both worlds 
for you? 

Okidata's Pacemark 2350 and 2410 dot 
matrix printers. 

They'll not only heip you keep расе 
with your world, they'll help you set new 
and exciting ones. In print speed. In print 
quality. And in vastly increased com- 
patibility and capability. 

Take throughput. The 2350 and 2410 
can quickly get you out ofthe waiting game 
to where you're really cranking it ош. 

And with flexibility, too: up to 5 pages 
per minute. 

But wait. Cranking whatout, you may 
ask? A single, restrictive printing mode? 
No way. The 2410 can give you DP, draft, 


Circle 278 on Inquiry card 


and a correspondence quality that truly 
rivals the daisywheel. 


And the 2350 and 2410 can both print 
at up to 350 cps. While producing 120 
to 420 lines a minute for you. With bidirec- 
tional printing and short line seeking 
logic. And both high speed horizontal and 
vertical slew. 


PC COMPATIBILITY. 


SOFTWARE COMPATIBILITY. 


The 2350 and 2410 use industry 
standard interfaces making them hardware 
compatible with most mini and micro- 
systems on the market today. In addition, 
they are supported on the menus of most 
of the important software being offered 
to microsystem users like VisiCalc*, Lotus" 
1-2-3", dBASE Пе, Peachtree 500" and 
General Ledger, Multimate™, WordStar*, 
etcetera, etcetera. 

But wait, there’s more. Like an out- 
standing all points addressable graphics 
capability with 144 x 144 dots per inch 
resalution. 

Two color printing for highlighting. 
Down line loadable font sets for flexibility. 


THE PRINTER TO PICK 
WHEN THE PACE QUICKENS. 


Subscripts and superscripts so your sci- 
entific and technical usage won't bog down. 
Six-part forms handling. The capability to 
print 132 columns on eight-inch paper 
using 17.1 characters per inch to save paper 
costs and make output easier to handle. 

And-so that you can depend on getting 
all that good stuff, all the time—a mean 
time between failure of 2200 hours. A mean 
time to repair of only 30 minutes. An 
average printhead life of 200,000,000 char- 
acters. 

No doubt about it, the quicker the 
pace at your place, the more you need 
Pacemark from our place. For more infor- 
mation, call toll free 1-800-OKIDATA. 

In New Jersey, 609-235-2600. Or wtite 
OKIDATA, Mt. Laurel, М) 08054. 


OKI 


DAIA 


an ОК! AMERICA company 


Were keeping pace with your business. 
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magnum 
D.C. 
800-544-4354 
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DIRECT EQU 50 DIRECT BIOS SYSTEM CALL 
FDMAS EQU 5 SET DMA SEGMENT SYSTEM CALL 
FEX FQU OCH ‘OFFSET OF CURRENT EXTENSION IN FCB 
FREC EQU 20H OFFSET OF FILE RECORD COUNT IN FCB 
ОА CEN BUT FASTERBEST ^i FNAME EQU 24H OFFSET OF INPUT FILENAME IN FCB 
OKIDATA ALL MODELS COSTR EQU 9 XONSOLE OUTPUT STRING SYSTEM CALL 
NEC SPINWRITERS. P2 & P3 CISTR EQU 10 CONSOLE INPUT STRING SYSTEM CALL 
EPSON MX. FX. АХ қ CR EQU ОЮН CARRIAGE RETURN 
TI 855 | LF EOU OAH ‘LINEFEED 
TOSHIBA P1351 & P1340 NORM EQU 512 :FISHEYE FACTOR 
SILVER-REED CCLIP EQU 16 CIRCLE CLIP 
CSEC CODE SEGMENT 
ORG  5CH ‘INPUT FILE CONTROL BLOCK 
FCB: 
6114 Fan mer > - CODE SEGMENT 
HALFHEIGHTS(FOR IGM) ........FROM 175 ORG шан 
QUADDISK 6 MEG REMOVABLE............... 
TECMAR 5 MEG REMOVABLE PUSH CS 
MICRO SCI (FOR APPLE) POP DS, 
QUENTIN (FOR APPLE & IBM) MOV DX. OFFSET GETBOT 
TALLGRASS HARD DISK WITH BACKUP MOV  CL.DIRECT 
IOMEGA BERNOULL! ВОХ (20 MEG) INT BDOS “СЕТ BOTTOM OF AVAILABLE MEMORY 
SHUGART HARD DISKS & CONTROLLERS...SAVE INC Вх 
EVEREX 10 MEG INTERNAL HARD DISK MOV  DXSSIBXI 
PEACHTREE PERIPHERALS MOV | MEMBOT.DX 
1/2 HT STREAMERS & HARD DISK XOR  AXAX 
MOV  BXOFFSET FCB 
CMP  FNAMEIBXLAL :3DAE FILE DESIRED? 
JE NOFILE :NO. START NEW 3DAE 
MOV  FRECIBXLAL — :READ FROM FIRST RECORD 
MOV  BXOFFSETA STARTING AT FIRST VARIABLE 
CALL  INFILE 
QUADRAM ALL PRODUCTS JMPS START 
AST SIX PAC PLUS NOFILE MOV  DSMEMBOT 
IRMA 3278 EMULATOR MOV  BXOFFSET А 
HERCULES GRAPHICS CARD MOV СХ8ОН 
TECMAR ALL PRODUCTS MOV |ВХрАХ :ZERO LOCAL VARIABLES 
IDEASSOCIATES ALL PRODUCTS INC BX 
МА SYSTEMS PC PEACOCK INC BX 
PERSYST CALL LOOP 65-4 
TITAN TECHNOLOGIES (FOR APPLE OR IBM)NEW MOV  BXOFFSET POINTS 
ACCELERATORS FOR ІВМ OR APPLE .... CALL MOV  6i|BXLAX D— йй. 
MONITORS START MOV DS.MEMBOT 
ТАХАН 105 AMBER / 100 GREEN ХОВ АХАХ 
420 IBM RGB LOOK ALIKE MOV  BXOFFSET POINTS 
RGB-III SUPER НІ RES CALL MOV -2|ВХ|АХ ZERO PREVIOUS PIXEL 
AMDEK 310 DIRECT IBM PLUG IN - AMBER.CALL MOV BXOFFSET OUTBUFF :CLEAR CONSOLE OUTPUT BUFFER 
300 AMBER / GREEN MOV AX: 
PRINCETON GRAPHICS MOV  CX40 
MODEMS MOV — |BXLAX 
NOVATION - ACCESS 1-2-3 w/cRoSSTALK xvi. CALL E - 
HAYES SMART MODEM 300/1200......212/499 Lab» ai 
SOFTWARE CALL INIT INITIALIZE DISPLAY DEVICE 
D-BASE ІН 455 SUPERCALC 3....249 олы. Pu TENEPATE PEMPELINE 
WORDSTAR CALL MULTIPLAN CALL SWAP FIRST DISPLAY REFRESH AREA 
LOTUS 1-2-3 SAVE MULTIMATE.... CALL CALL PRINT PRINT PARAMETERS 
SEED ЫЛАС: aie MOV  BXOFFSET INBUFF ЛМРОТ PARAMETER FROM KEYBOARD 
ACCESSORIES — A в 
SWITCH BOXES PARALLEL & SERIAL 2 — RM 
CHIPS 64K | = c 
ood deut cau INT — BDOS ANPUT STRING FROM CONSOLE 
MOV  BXOFFSET INPUT + 1 
MOV  AL|BX| 
CMP  ALO CONTINUE? 
VERBATIM 55/00 INE VIDIO :NO. SET PARAMETER 
DS/DD CALL CAMERA :DISPLAY CAMERA SEOUENCE 
MAXELL 55/00 IMPS VIDEO 
DS/DD VIDIO: ХОК АНАН 
MOV  SLAX 
AVAILIBLITY AND PRICES SUBJECT TO CHANGE "s m чиг 
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Practical Price! 


More programs, projects, ways to use your micro 
for home, hobby, education, and business! 


Select 5 Books 
for Only ud 


COMMODORE 641 


RENS 


1746 


50 
Lisi $21.95 List 517.05 


1195 
Liat $123.95 


SUD НЕ 
ет - | 


1724 
List $19 95 


| MULTIPLAN 


Plus FREE For Joining ———> | 


7 very good reasons to join 
The Computer Book Club? 


* Big Savings. Save 20% to 75% on books sure to increase 
your computer know-how 
“ No-Risk Guarantee. А! books retumabie within 10 days 
without obligation 
* Club News Bulletins. А} about current selections —mains, 
alternates, exiras— plus bonus offers. Comes 13 times a year 
- hundreds of up-to-the-minute tities you сал pick from 
"Automatic Order." Do nothing, and ihe Main selection will 
he shipped automatically! But . . . if you want an Alternate 
selection —or no books at all—we' 7 follow the inatructions you 
give on the reply form provided with every News Bulletin 
* Bonus Books. immediately ge! a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 


* Extra Bonuses. Take advantage of added-vaiue promo- 
tions, plus special discounts on software, games. and more 
е Exceptional Quality. All books are first-rate publisher's edi- 
lions selected by cur Editorial Board and filled with useful, 
up-to-the-minute information 
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Li Thea Gomputer Book Gih” 


JEN Recognized as the authoritative source for micro users! 


Superior Performance, 


31743 
List $16.95 vim $15.85 


Е. OMPL TER 
PE IRE ETIN 
BOARD 


1533 БИЕТІ 
List 17.05 Liw 91295 


B 
|| Techn T 
| "hr 


1501 
List $34 95 (paper) 


BASIC Statements 
T - & Commands 


; 1160 
List $14.95 


List $19.95 


" 
i Ге Bool (ai? 1 
[ Р.О. Box 80, Blue Ridge Summit, PA 17214 i 
1 "—————— 1 

Commands and Functions, J 


1 circled below. plus my FREE сору of BASIC Statements, 


billing me $2.95 pl and handling charges. К nol satisfied, ! may retum the 
l| Боо witin ten days «ШО ctligalion ami ыла my membership М tpl 


to purchase 3 or more books al reduced Club prices (plus shipping/handling) ante f 
1 the next t2 months, and may resign any lime ІһегеаЛег. 


1160 1195 1295 1389 1394 1398 1427 1428 1453 
1501 1506 1533 1539 1607 1633 1637 1640 1707 1709 
1710 1712 1722 1724 1743 1746 1748 1754 1840 


Phone 


Ску 
Stale 


Zip 
І Valid lor new members ony. Foreign applicants wil recere spacial ordering instructions. Салада 
речите . This order subject іс acceptance by The Computer Воск Chuo”. 
i | 
È ат пес ашп пыш жән Бин ғын пып eee ELI..I- 
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ur hardware is very sophisti- 
cated and our process complex. 
We need machine access at Dit 
level and the ability to access fixed 
addresses. Execution speed 15 
critical to our process. 


Cindy Bronsky 
Research Software Analyst 
СМЕ Robotics 

Troy, Michigan 


Cindy Bronsky is using Pascal-2 as the 
implementation language for new products. 


process. 
Why is Pascal-2 Ms. Bronsky's choice 
in software? “Compile time error detection. 


and customer t support. " 
To see how Pascal-2 meets your applica- 
tion needs, call 
| 1-800-874-8501. 
Oregon 
are 
2340 S.W. Canyon Road 


97201 
(503) 226-7760 


The Pascal-2 system is available on Digital's РОР, VAX ала 
Computer systems running on the RSTS, HT-11, RSX 
and Unix Systems. 


Er m rump) CUM Брна Capon. Links а 
Bet Laboratories, Panoni ia a rademaerk of Oregon Sofware 
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VIDI: 


VID20 


VIDIC: 


VIRD: 


VIDS 


м1054: 


№1095; 


VID6O: 
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(BX + SILAH :END OF INPUT 

AL IEX] 

ALG (СЕТ ANOTHER FILE? 
VIDIS мо 

SETFCB ‚РИТ FILENAME INTO FCB 
cs 

DS 

BX.OFFSET FCB 


BYTE PTR FRECIBX).2 READ FROM THIRD RECORD 


DX.ENDSEG ‘APPEND TO CURRENT 3DAE 
BX.ENDPOINT 

INFILE 

DS.MEMBOT 

CLEAR ‘CLEAR INACTIVE DISPLAY AREA 
PERSP GENERATE PERSPECTIVE 
SWAP ‘SWAP ACTIVE DISPLAY AREAS 
PRINT ІРКІМТ PARAMETERS 

YIDEO 

ALS ‘SAVE 3DAE? 

¥ID20 Мо 

SETFCB {РИТ FILENAME INTO FCB 

cs 

DS 

BX OFFSET FCB 


BYTE PTR FRECIBXI.AL ‘WRITE TO RECORD ZERO 
ОХ.МЕМВСТ 

ВХОРЕЗЕТ А 

OUTFILE 


ALW :SET WRITE MODE? 
У1030 мо 


ALR :SET REPEAT FACTOR? 
VID4AD мо 


ALP’ ‘SET PERSPECTIVE? 
VIDSO INO 


ALU :UNDO LAST POINT (ERASEI? 
VID55 мо 

ES.ENDSEG 

DLENDPOINT 

01.8 

ENDPOINT.DI 


ZERO PIXEL 


ALZ .ZERO IST AND 2ND DERIVATIVES? 
VID6O NO 


BXDFFSET AA 
CX.16 
[BX]. AX 
BX 

BX 

5-4 
VIDEO 
ALA 
VIDERR 
ALF 
VIDERR 


ZERO AA THROUGH RRR 
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FANTASTIC LOW PRICES ON 


BASF 


ee) QUALIMETRIC (е-е 
DISKETTES! 


5 139. 


SOFT SECTOR ONLY! 
3M qe ug А SpA 


AMARAY MEDIA-MATE 50: A 
REVOLUTION IN DISKETTE STORAGE 


Every once in а while, someone takes 
та umpe and makes it 
url vu 50 =" diskettes, has 


feep duraren from воро and 


other features. Vg tko it 


$10.95 „ 5%% 


DISKETTE 70 STORAGE: 
STILL A GREAT BUY 
Dust-free storage tor 70 SW ask- 

бөз. Six dividers included Ал 


шый: 


DISK CADDIES 


PRINTER RIBBONS 
AT BARGAIN PRICESI 


Epson MX-TQ 
Epson MX-1 
krizin 


Chudata Micro B4 
od jw Eiai PR 33.00 ры 1 
rag. odes Add ai ipping 


add 
antes Lx — 


FOR ORDERS ONLY: 


1-800-621-6827 


(in Паски. 1-312-944-2788) 
INFORMATION & INQUIRIES: 


1-312-944-2788 oniy! 
HOURS: ЗАМ - РМ Central Тито, 
Monday - Friday 


Wt WILL DEAT ANY NATIOHALLY AI ADVERTISED me 
DISK WORLD, inc 
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JE664 EPROM PROGRAMMER Ml "мум Bs 
8K to 64K EPROMS — 24 & 28 Pin Packages - 9ҢҰ05................-...-..-...... 
[жены 124 Cammi Барага y asuma pum 4: (етті 
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——À REGULATED POWER SUPPLY 
— Daae „БМК; @ 11 = ЗМС #1 Агар, 

SINOC ө тоа У 74240 в $ Amp ағы! ont +2000 @ 3 Ағы. Скан. 

қойады prolecton · Site 1 La BNW АН. Weight 1710s. -Goeciact | 


Р52922.............................. 569.85 | 
4-CHANNEL SWITCHING POWER SUPPLY 


_ TRS-B0 MEMORY EXPANSION KIT _ 
TRS-80 to 16K, 32K, or 48K 
"Моби 1 = From 4K iu ТЕК Requires (1! One КИ 
Medel 3 = From 4K im ШК Мәшіген |3) Three Kita 
Сым = Fram 4K іс 16% Raquireg (1) Doa КИ 
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Switching Power Supply for APPLE Il, 1+ & fle" 
- Can drive low Boppy disk drives and up 10 езі expansion cards K2. 
‚щит rod and oenina Fita inside Apple computer |_ EE eee 

= Fully reguiaied *5V @ 5A, + 12V @ 1.54, -5v A БА - 12v @ БА 
- Drect plug-in power cord included * Sin; 9171 x 3'a7W x 23 "Н 
- Weight: 2 tba 
КНР4007........ «ш юэ юш шш шикш а ты за ТЫ 


de es а Order — U.S. Funds Only Spec 
ts Add 452% Sales Тая Send $1.00 Posi lor 
ЕЕЕ лаа паса plus £1.50 insurance FREE 1984 JAMECO CATALOG 
D E Fiyer! Prices Subject to Change 


Шылай зд ВАБ абар oper. Camp = 
$40" a ATO a LE Complete with balding ray Ме 8 обра 


DE-4 uv-epnom eraser ...°79.95 


. $16.85 


( = - AA = 1355 SHOREWAY ROAD, BELMONT, CA 94002 
м -= Ы. se Дола PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-TIEL Replacement Bulb 
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IBM-PC or PC compatible 
IEEE-488 INTERFACE BOARD 


VERSATILE 


е Implements the entire IEEE-488(GP- 
IB, HP-IB) standard with high-level 
commands and standard mnemonics. 


е Resident firmware routines support 
interpreted and compiled BASIC, 
Pascal, C, and other languages. 


е Supports Lotus 123 and most 
wordprocessing programs. 


e One board drives any combination of 
15 IEEE -488 peripherals. 


€ Emulates most Hewlett-Packard con- 
troller functions and graphics lan- 
guage statements with single line 
BASIC statements. 


e Supports Tektronix* Standard Codes 
and Formats. 


ә Small size - fits the PC/XT short slot. 


FAST 


BOOKB.sec 
300KB/sec 


e Burst DMA 
e Continuous DMA 


PROFESSIONAL 


e Clear, concise documentation in- 
cludes a complete tutorial and source 
code for interactive bus control, bus 
diagnostics, graphics plotting, and 
many other applications. 


e $395 complete. There are по 


extra software charges. 


CAPITAL EQUIPMENT CORP 


10 Evergreen Avenue 
Burlington, MA. 01803 
(617) 273-1818 


ЮМ в о trademert of Interactions! Business Machines Com 
Lotus 123 іо э tisdemert of Lotus Development 


262 BYTE * SEPTEMBER 1934 


VID70: 


VID80O: 


VID9O: 


VIDERR: 


CAMERA. 


САМІО: 


САМ20. 


3-D GRAPHICS 


АН,АН 
SLAX 

S1.41H 

51.1 
SLOFFSET А 
АН АГ 


PARAMETER A THROUGH Е 


‘SAVE LAST LETTER 


OUTPUT CURRENT VALUE 


DX.OFFSET INBUFF +2 


CL.COSTR 
BDOS 
VIDEO 
AL: = 
ViD90 
ATOH 
VIDEO 
AH.AL 
VIDERR 
$1.16 


DS 


INPUT HEX WORD 


‚АА THROUGH FF (ОК BEYOND) 


DX OFFSET WMSG WHAT? 


CLCOSTR 
BDOS 

DS 
VIDEO 


ES.ENDSEG 


DI.ENDPOINT 


ES:2IDII.AX 
AX.F 
Е5:4011.АХ 
AXW 
ES:6IDI(.AX 
AX.AX 
ES:14IDIJ.AX 
AX.AA2 


SUBROUTINES 


‘DISPLAY SEQUENCE OF CAMERA ANGLES 


WRITE. POINT 


: ADJUST CAMERA 
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(continued) 


P = 
All memories are good 


Supplied with an extended 12 
memories when they come months warranty ànd fully 
from Cumana. Available for assembled and tasted оге 


the Apple, Dragon, British packaging, Cuma slimline 

Broadcasting ation drives are available 

and IBM personal computers, | and dual versions All 

Cumana slimline disk drives and interface cabl 

are designed and supplied with the y ‹ | 
manufactured to the highest enable you to An 


standards to give outstanding | оп апа go! 
performance and quiet 


operation. 


2 The best name in memory 


Cumana, Inc., Orangewood Business Center, 
1701 East Edinger, Suite E12, Santa Ana, 
CA 92705. Call: (714) 953-7622 


Cumana Lid., Pines Trading Estate, 

Broad Street, Guildtord, Surrey. England. 
Tel: (0483) 503121. Telex: әйе 

Appie із a registered trademark of Apple Computer 

Tha British Broadcasting чеши Microcomputer ts 
manulactured under licence by Acorn Computers Limited 
Асот 15 à registered trademara of Acorn Computers 
international PLC 

Dragon is à registered trademark ol Dragon Data Lid 
(ВМ is a registered trademark of Inlernational Business 
Machines Corporation 
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FREE 
SHIPPING 


WEST OF MISSISSIPPI 
EAST — > UPS CHARGES 


CALL FREE 
1-800-841-2748 


COMPUTERS 


ALTOS 580-20 , 

ALTOS 688.20 . 
ALTOS 986-40........ 
APPLE or = LIKE. . ne 


SANYO 660-565 ....... 


TELEVIDEO 
803.....%81768 1603. 
PORTABLE " ® К то їз DE В ж у з 


NORTHSTAR 
ADV. ...$2135 15МЕС. 


PRINTERS 


DAISYWRITER 48K. ... 
DATASQUTH 05220... 
GEMINI 10Х.,,.,.,, 


OKIDATA (LOW PRICES) 
QUME 1140* W/INS. ... 


CITOH 
8510.....5318 1550.. 
F10-40C PS .$898 Ғ1055 


DIABLO 
$769 630 API 


NEC 
....$1495 3610.. 
7710... .$1845 2030 


| ALTOS I... 


WYSE 50 
TELEVIDEO 924. 
TELEVIDEO 950. .., 
TELEVIDEO 970. . 


AMDEK 300G. ,. 

AMDEK 300A. ..... 

AMDEK COLOR I+ ......... $275 
AMDEK COLOR Н+... 

B.M.C. COLOR ..... 

PRINSTON HX12 . 


INDUS APPLE ,... 

MICRO SCI А2, 

ATARI 1050 .. . 
INDUS АТАН!І,,,...... 
НАМА 1000. зе Е 
PROMODEM 1200 . .... 

HA YS SMART MODEM 
SMARTMODEM 1200..... 
SMARTMODEM 1200B . , 
MICROMODEM И E 

RIXON 212A . А 

U.S, ROBOTICS PASSWORD. 


Ist PLACE 


COMPUTER SYSTEMS 
13422 М. CAVECREEK RD. 
PHOENIX, AZ. 85022 


OTHER INFORMATION: 602 867 9897 


Za Free weppang n on UPS praund only 
Send cashes t check of money order —... H) other ойыңыз will 
delay «Марат Curt pesos 
Prices Б. ача рану woblpsct іп chanqe withoul ено на 


264 BYTE * SEPTEMBER 1984 


САМ40: 


САМ50: 


3-2 GRAPHICS 


‘COMPUTE OTM 


X = D-A 
ZAIN = D-A 


AI) = A-D 


Y = E-B 
211) = £-B 


Z = Ғ-С 
'ХХ = F-C 
ZH = F-€ 


О a X*'X«Z'Z 


3002) = SORT Q 
ХА? = SORT О 
ҮҮ = SORT О 


WX) = ¥°XZEINSORT О 


УЕ = -Y'XX(DSORT О 


© = Х°Х+Ү"Ү+&°*2 


№Х[ 2} = SORT О 
ҮҮІ2І = SORT О 
№22] = SORT Q 
2242] = SORT С 
М) = SORT Q 
2712} = SORT О 
CLEAR INACTIVE DISPLAY AREA 
:GENERATE PERSPECTIVE 
‘SWAP ACTIVE DISPLAY AREAS 
‘PRINT PARAMETERS 
(continued) 
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MAKE THE CONNECTION...IN THE SLOT 


Now you сап plug the ease of use 
and leadership features of a 
POPCOM personal communications 
modem directly into one ol the 
expansion slots of your ІВМ РС, XT, 
Portable, or IBM slot compatible 
computer. 

With the new POPCOM modem 
trom Prentice Corporation... 

* Your personal computer becomes 
essentially a voice and data work- 
station, and the need for costly 
extra telephone lines is eliminated. 

* Activity on the phone line is detected 
(most modems don't do this) and 
the costly extra load placed on your 
company's internal phone system 
is reduced. 

e You communicate at the fast, eco- 
nomical 1200 bps rate as weil as 
the standard 300 bps rate. 

ә Telephone numbers you have 
selected are automatically dialed 
and redialed if busy, and incoming 
calls are automatically answered. 

* You have compatibility with the 
popular communications soltware 
packages ol today, and advanced 
features that will let you take 
advantage of the next generation 
of communications software as well. 

e Only one slot in your PC, XT, or 
Portable is required. 

With à suggested retail price 

о! $445, the C100 means real 

price/pertormance. All of these 

leadership performance features 
are also available in the external 

POPCOM X100 modem so now you 

have à choice... inside or outside. 


See your local dealer tor more 
information, or contact 
PRENTICE Corporation 

266 Caspian Drive 

P.O. Box 3544 

Sunnyvale, CA 94088-3544 
(408) 734-9855 


® PRENTICE 


Corporation 


MODEMS 


POPCOM ” is a trademark of PRENTICE Corporation 
| IBM is a registered trademark of International Business Machines Corporation 
| 1984 Prentice Corporation 


THREE WINNING 


VES 


Pi ET d 


1 ж za 
| Ба ри иШ ра M M 


e 3 ui à "n Mh IR am T 
е: ‚ WAT ON 
 MITAC's highvo Xue a market ae 


VO: ‘combined wth proven 
weet ter а 


| S drive aer; time Het every 
utilizes a superior design and the finest durs so the ADAAD-3 майын sad American milac Corp. 
components to bring you slim-line with the Apple Пе or the new Apple llc 3385 VISO CT SANTA CLARA, CA. 95050 
drive technology without the problems portable. | TEL (408) 068.0259; (408) 986-7508 

that have plagued other slimilines. ТХ: 010338220! МЕСТЕ. РАХ: 408-0809742 
Winner 3 —AD-100A HARD DISK For Intemational inquiry: 
SUBSYSTEM—the ideal add-on for 2 = 

Apple users wanting the increased е ан таса вие milac Inc. 

storage and rapid data access of о с ыа OS Animae s Sid FL, 75 Nanking E. Rd., Sec. 4, Taipei, Taiwan, ROC. 


Winchester hard disk. The AD-100A * Pancal а а ade тей of UCSD TEL: (02) 713-6960; (02) 715-0940 FAX: 886-2-712-1449 
TLK: 20261 MECTAC, 11942 TAIAUTO 
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3-D GRAPHICS 


‘ADJUST AA2 AND DDD АТ HALF PERIOD 


FF 

AX.AX 

КК.АХ 

AXR 

AXK 

CAM90 

CAMIG (NEXT PERSPECTIVE 


ES MEMBOT GENERATE PERSPECTIVE OF 3D POINTS 
DLOFFSET POINTS 

AX.ES:6[DI] NEXT PIXEL 

AX. -1 ‘ALL DONE? 

PER20 (МОТ YET 

ENDSEG.ES 

ENDPOINT.DI 


AX.ES:IDI .COMPUTE PERSPECTIVE OF NEXT POINT 
АХА 

Х.АХ X = ES:IDI-A 

АХ.ЕЗ:2[01} 

AX.B 

YAX № = ES3JDII - B 

AX.ES:4[DI] 


2 = ES: ADI -C 


O = X*X4Y'Y ZZ 


‚ВХ = SORT Q 
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Multi-function 
RS-232 


| Transfer Switches 


Multi-function AS-222 transfer switches let you 
switch your computer among printers, modems, 
terminals, any AS-232 peripherals; monitor data/ 
line failure, protect data lines from surges, and 
usa as null modem for less cost than a switch alone. 

Switches 10 lines (2,3,4,5,6, 6,11, 15, 17, 20). 
LED data/line indicators monitor lines 2,3, 4,5,6. 
8,20. Metal oxide varlstors protect data lines 2, 3 


from voltage spikes and surges. Push button 


reverses transmit-receive lines (2,3). PC board 
eliminates wiring, crosstalk, fine interference. 
Connects any one input to AG one patu 


In a | ме In Qut 
MFJ-1244 m as 3 
МЕЈ-1245 $158.95 - қ 


ь 3 MFJ-1246 $199.95 
MFJ-10€ $115.95 ШІ. 7 SE 


AC Power Centers. 


А MFJ-1108 MFJ-1108, $99.95. Add conven- 


lence, prevent data loss, head 
— m damage. Relay 
hes power off during power tran- 
stents. Multi-fiifers isolate equipment, 
E Nur air e | 
E Su Surges 

isolated, p+ eee rere rs. One un- 
switched for clock, etc. ‘oe. Lightad power, 
reset switch. Pop-out fuse. 3 wire, 6 fi. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x234x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. B sockets, 
2 unswitchad. МЕЈ-1100, $129.95. Like 
1107 but intelligent. Switch on device 
plugged Into contro! socket and every- 
thing else turns on. Others avallabie. 


Acoustic/Direct 
Coupled Modem 


Use with any 8 угу 

МЕЈ-1253 Acoustic/Direct Coupled 300 baud | 
modem. Versatile, Usa with virtually any phone, 
anywhere. Use battery or 110 VAC. Direct con- 
nect made: Plug between handset and base. Usa 
with single or multi-line phones. Acoustic 
coupled mede:Use with phones without modular 
plugs. Quality muffs give good acoustic coupling, 
isolates external noise for reliable data transfer. 
Originate/answer. Self test. Carrier detect, ON | 
LEDs. RS-232, TTL compatible. Reliable single 
chip modem. Crystal controlled. Aluminum cabi- 
nat. Qx1Vex4 in. Other models available. 


Order from МЕЈ and try it. It not delighted, 
return within 30 days for refund (less shipping). 
Ове year unconditiona! guarentee. 
Order yours today. Call toll free 800-547-1800. 
uh. VISA, MC. Or mail check, money order. 
00 each for shipping and handling. 


CALL TOLL FREE ... 800.647 1800 


ENTERPRISES 
INCORPORATED 
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| Introducing the Maxwell Modem" from 
© y Racal-Vadic. 


TP | It's not your fault you didn't buy one 
WF i BEER sooner. You couldn't. Unless you happen- 
| ed to be a major corporation. They're 
MAKING the ones who buy the most modems. And 
Ula the modems they buy most are ours. 


7 Now we've taken everything we 
THE WORLD < know about modems and made one you 
can buy. 
MOST POPUL AD The Maxwell Modem. 
| | it's designed expressly for personal 


айғыз computers. And the people who use them. 
| | а It's rugged. Reliable. And it even operates 


over low-quality phone lines that other 
modems can't handle. 
NOW YOU CAN But best of all, its uncomplicated. So 
you don't have to know how one works 
RUY ПЖ to work one. There's no control panel to 
т control. Мо switches to switch. 


Салы 


T Mode ava) George are trademarks of valet [BM а а registered trademark of Interngtons! Bupness Machines Comp 1984, Racai-Vadic 


Instead, every feature makes sense. 
Auto-dialing. Auto-answer. And complete 
unattended operation. 

Our communications software is just 
as accommodating. it's called George.” 
And we've made George so simple to use 
you may never have to open your manual. 

The Maxwell Modem comes in two 


different versions and two different speeds: 


Internal modems for the IBM PC and com- 
patibles, and desktop models for virtually 
every personal computer. Both are avail- 
able with speeds of 300- or 1200-bps. 


Circle 309 on inquiry card, 


And every Maxwell Modem has diag- 
nostic features built in. So we can test your 
modem right over the phone from our 
Remote Diagnostic Center. We'll even pay 
for the call. 

So where can you get your hands on 
a Maxwell Modem? To find our dealer near- 
est you, just do what modems do. 

Call 800-4-VADICS. 

Racal-Vadic, 1525 McCarthy Blvd., 
Milpitas, CA 95035. 


THE 
MAXWELL | 
MODEM. 


From Racal-Vadic. 
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NOW, THE LOWEST PRICES EVER ON 
3-D GRAPHICS 


ЗМ Scotch” 


DISKETTES 


IDIV ХХ + 2 
SPECIAL SALE! av | Ай 
Prices m thru 9/ $1 only. MOV AXZ 
Ж IMUL XZ 
— 9 9 ІШІМ  XZ«2 
Qs ADD  LAX |] = ХХХ X22 
4 50 5%" E MOV АХХ 
| IMUL  YX 
S 19: 5% 75 ШУ  YX«2 
MOV JAX 
т $ MOV АХҰ 
SOFT SECTOR ONLY! IMUL ҮҮ 
MINIMUM ORDER. 50 DISKETTES ШЫ YY«2 
Add 10% for orders of less than 50. ADO LAX 
These are lactory-fresh ЗМ diskettes packed in boxes 
of 10 with Tyvek sleeves — — hubs. idantifica- MOV AXZ 
IMUL  YZ 
ШУ Ү2+2 
LIFETIME WARRANT Y! » е " 
ON ALL 3M SCOTCH DISKETTES! in v АА. ан 
13 ІМ? PER75 БОЮ МЕТИ PERSPECTIVE 
SUPER SPECIAL! PER60: MOV  AXX COMPUTE H 
IMUL ZX 
Order 50 ЗМ Scotch Disk не ЫР 
бег - 
etes оп this special offer and MOV НАХ 
can get an Атлту Media MOV АХУ 
lieto sh for only $9.99 | МШ, ZY 
, shipping Ж. 
ж 5% rated value. this (5 one of ШУ — ZY42 
tha bes! designed cksk storage ADD  H.AX 
unts we've seen. Special slots MOV  AXZ 
and ndges for stacking. A great buy IMUL ZZ 
Ordered sione. $10.95 . 52 00 Sheng ) ADD НАХ Н a ZX*XeZY*Y e Zz^2 
WE 27 жаран = TEST Р2ОН 
68: ЗМ Scotch Diskettes MOV АХН 
esssp $2.05 еа  8'5500 $2.50 аа CALL INORM BX STILL = SORT О 
& 2500... $3.10 ва СМР AXKCCLIP 
SOFT SECTOR ONLY! ILE РЕК90 ‚РАМТ NOT ІМ FRONT OF CAMERA 
зм HEADCLEANING к кта чъъ Ju — 
Bop swearing ard sil non-ebrasive > av E TRUE PERSPECTIVE 
cleaning ki 5 everything you * я 
need tor 30 applications = $18. 00 s... MOV АХ! 
сакат GREAT GOTT B -u 
dA. i MOV LAX : = NORM*V/BX 
ФА etes. Six dividers included. Ал MOV АХ 
cellent хаша $11. 95 55 $3.00 CALL ІМОЕМ 
MOV JAX ] = NORM*[/BX 
DISK CADDIES |  PER&O 
uum опне | CALL PLOT РОТ PIXEL OR DRAW VECTOR 
$1 65 + 20€ PER9C: ADD 0.8 “(NEXT POINT 
PRINTER RIBBONS x = m 
AT BARGAIN PRICESI | MOV AXES 
Brand new пропа produced to manufacturer's specs. | ADD — AX.I000H 
Epson Uu -70 22 ea % 2 Sheng MOV ЕЅАХ 
E -1 „99 ea + Sheng А 
Омса Necro 83 $1.48 ва + 25 Shpng — IMP PERIO 
Оккіліп Micro 84 66 ва + 25 Shong == 
; St" DISKETTES—Add $3.00 per 100 oF fewer ISQORT. MOV BX DX 'BX = INTEGER SQUARE ROOT OF DXAX 
Stes ғ А T-— $4 00 per E or үз SHL ВХ | 
adcktion to ckskette shipping m Payment: VISA and OR BLAH 
MASTERCARD e noe ү: + үе Қа. pag OR BAL 
> Т де | ADD  BX.DX INITIAL GUESS 
FOR ORDERS ONLY: ІС {5010 
1-800-621-6827 INC BX ‘DON'T RETURN ZERO 
(іп Minois 1-312-944-2788) | IG 5010 
WE WILL BEAT ANY НА LY ADVERTISED Price ||| PUSH DX 
ON THE SAME PRODUCTS AND QUANTITIES! DIV ВХ 
DISK WORLD!I, Inc. | SUB AX.BX 
« 11 . 
Suite 4806 e 30 East Huron Street « Chicago (Wino 606 СМР AX} 
DISK | D on 
СМР  AX.-I (comtinued) 


WORLD! ~ 
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Announcing 
the sudden obsolescence 
of the floppy disk. 


NIE HELIX PC | 
BUBBLE DISI 


ФӘ  HALF-MEGABYTE MEMORY BOARE 


Фо ee The first bubble memory board for 
IBM PC/XT and compatible computers. 


e NON-VOLATILE: You dont lose data when 
there is no power. 


e Eight times faster than a floppy disk. 

e For fixed or portable use without need 
for back-up storage. 

е impervious to dust, dirt, humidity, cold— 
as reliaole in the North Sea, the Sahara, 
a Space Station, as in your office. 

e Mean time between failure (MTBF) 
more than 20 years. 

e Rugged enough to withstand vibration 
and shock up to 2006s. 
For complete details contact: 


® 
on, 994. Hes... 


MULTI-CHANNEL current 
carrier transceiver 2-WAY 
COMMUNICATION with any 
BSR type device 
Ш Switch selectable for 8 channels transmit 
& 3 channels receive OR 3 channels 
transmit & В channels receive + 1 channel 
for onoff ста. 
ШІ Switch selectable for any of the 16 BSR 
‘house codes’ A thru P. 
№ To transmit a BSR signal, take the 
assigned TTL input port high momentan 
тте port oes fagh are stays И - 
Output port goes high a igh unti 
reset by BSR ‘off’ ond! 
Ш An interrupt driven 2-8 micro, complete 
with Lowe supply (requires 24 vac ct 

ma) on a 4.5" card with 44 pin 
connector, $187.00 
№ Opbonal RS-232 interface capable of send- 
ing and receiving ail 256 channels, 549 00 


(214) 350-8706 dept B 
6218 Cedar Spnngs Rd Dallas, Texas 75235 


Orde 182 on inquiry card. 


RAPID 
BASIC PROGRAMMING 
SYSTEM 


SAVE VALUABLE TIME 

WITH EFFECTIVE TOOLS: 
В REFERENCE LINE NUMBERS & VARIABLES USED: 
А ALTER OR FIND STRING IN PROGRAM FILE: 
Р PERIPHERAL INPUTOUTPUT INTERCHANGE PROG: 
I INCLUDE BASK SUBROUTINE SOURCE MODULES; 
D DUPLICATE VARIABLES IN 2 MODULES LISTED. 
SOURCE MICROSOFT BASIC FORMATS AVAILABLE 

ТЕМ PC, CPM SIN. TRSDOSI 2 12/16. 


$49.95 PER SET 


JAMES HALSTEAD & ASSOCIATES 
1551 PLAINFIELD ROAD 
JOLIET, IL 60435 
PH (815) 725-0346 

MASTERCARD 


Orde 197 on inquiry card. 


Тһе bast. boat value, best reliability, 
of bast featura on sala OFFERING 


THE BEST FOR LESS $ 


(Bld nC 

BEST PC сотынан рагіне 
BEST graphe card 

BEST VALVE word processing 
BEST VALUE apresdanest 
BEST оңына OF OO 4's 
PRINTERS Ce 02 on 


COMPUTER SALES 
(619) 576-9185 


Mp Jr, балта т. Facio Tune 


ель. 
Р.О. Box іт 8109 Ciairemon Mesa Бела, А: 


Saa Diego, CA 09111 fan Ciega, СА KF 


Vies, Мадар). Prices тару ӛз Шен gt ite се 
Pris rettects cash digeounL ылас lo change without тойга 
Меннен charg eStores! Me genes em severe 


5090 


INORM: 


БЕТЕ. 


SETF2O: 


SETF40: 


ЅЕТР50: 


INFILE: 


INF4O. 


3-D GRAPHICS 


15090 9) OR - 1 15 CLOSE ENOUGH 


BX AX :NEXT APPROXIMATION 


AX = NORM"AX/BX 


Ех MOVE FILENAME AT ВХ + 1 INTO FCB 
CS 

ES 

DIOFFSET FCB 

ВХ ВХ 

ES:IDIi.BL (DEFAULT DRIVE 
ES-FEXIDI.BL ‘CURRENT EXTENT 
AL! 

CX.11 

BX 'В АМК МАМЕ 

ES 101+ BX|.AL 

SETFIO 

BX 

BX 

AX.[BX| 

АН: 

SETF20 

AL.40H 

ES:IDIJ.AL ‘DRIVE DESIGNATION 


SETF6O 

ES:(D}).AL 

Bx 

SETF20 

BX FILENAME EXTENSION 
Cx.3 

DIOFFSET ҒСВ»9 


SETF60 
Шы АЕ 
BX 

DI 
ЅЕТЕ50 


DX SEGMENT ОҒ MEMORY AREA 
Bx :OFFSET OF MEMORY AREA 
DX OFFSET FCB 

CL.FOPEN 

BDOS 

BX 

DX 

AL. | 

INF4O 

DXOFFSET FNFMSG :FILE NOT ON DISK 
CLCOSTR 

BDOS 


DX 
BX (continued) 


500 > Ж 10 мера-ву deir 
== d Disk Controller 


` PC РС COMPATIBLES 


4—1 high 1 в drive 
ah flonbpv dri m | 


DIGITAL RESEARCH = SORCIM е 


Qus 
$... 


Savings 


ойлу The Bete! 
Chrystal cloftioare 


РО. Вох 4135 WAY, NJ. 07033 
1-800-932-0627 
Khar foley 
1-800-624-0799 


Cirde 59 on Inquiry card. 


ELECTRONIC 
COMPONENTS, 
| 


кл те фетф biua, жәй € 


1.) ЕТТІҢ Ееее 


3-D GRAPHICS 


‘SET OMA SEGMENT 


© 
: 
| 
: 


CL. FDMAO 

BDOS ‘SET DMA OFFSET 
DXOFFSET FCB 

CL.FREAD 

BDOS 

AL. - 1 

INF9G END OF FILE 
DX 

DX.80H ‘NEXT RECORD 
INF50 

BX.DX 

DX 

DX.1000H 

INF40 

SP.4 


DX ‘SEGMENT OF MEMORY AREA 
BX :OFFSET GF MEMORY AREA 
DXOFFSET FCB 

CL.FDELETE 

BDOS 

DXJOFFSET FCB 

CL.FMAKE 

BDOS 

BX 

DX 

AL.- } 

OUTF40 

DXJOFFSET NRODMSG ‚МО ROOM IN DIRECTORY 


САТАПОСЕ a Care En LI led 
Senda VER 
маз 11 пф | 
MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 
OVER 13,000 OIFPERENT?T (ТЕМ (М STOCK Ш 


MOUSER ELECTRONICS SET ОМА SEGMENT 


11433 WOODSIDE AVE SANTEE СА 9207) 
PHONE (1619) 449-2222 ТИХ. 910 - 331- 1175 


а SET DMA OFFSET 
Cirde 262 on Inquiry card. 


‘RECORD ON DISK 
DXOFFSET NRODMSG 
CL.COSTR 
BDOS 
SPA 
OUTF90 
OUTF7O. DX 

DX.BOH ‘NEXT RECORD 
OUTF80 
DX.ENDPOINT 
OUTFSO 
BXx.DX 
DX 
BX.O 
OUTF85 
DX.ENDSEG 
OUTF90 
DX.1000H 
OUTF40 
DA.OFFSET FCB 
CL.FCLOSE 

INT BDOS 


MICROCONTROL! 


Circle 166 on Inquiry card. 


555% 


MVP-FORTH 

Stable - Transportable - Public Doman - Tools 

You need two primary leatures in a software development package a 
Stable operaling system and ihe ability to move programs easily and 
quickly to а vanely of computes MVP-FORTH gives you both These 
features and many exiras This public domain product includes an editor, 
FORTH assembfer, lools, utilities and Ine vocabulary for the pasi selling 
book “Staring FORTH" The Programmers Kit provides a complete 
FORTH lor a number of computers. Other MVP-FORTH products will 
айт the development of your applications 


MVP Books — A Series 


Volume 1, АЙ abaut FORTH by Haydon MVP-FORTH 
glossary with cross references 10 lig-FORTH, Starting FORTH 
and FORTH-79 Standard 2^4 Eg $25 


[1 Volume 2, MVP.FORTH Assambiy Source Code Includes 


CPMY* . IBM-PC* and APPLE? Iishng for kame 

Volume 3, Floating Pont Glossary by Spnnger $10 
O Volume 4, Experi System with source code by Park $25 

Volume 5, File Management System with interrupt securily бу 

Maraton $25 


МУР-РОВТН Software - А Transportable FORTH 


MVP-FORTH Programmer's Kit including disk, dócumen- 
lation, Volumes 1 & 2 of MVP-FORTH Series (AJ Abou! 
FORTH. 24 Ed & Assembly Source Coda). and Starting 
FORTH Specity C СРМ, С СРМ 86, O CP/M+, LJ APPLE, 
ІВМ РС, (C) MS-DOS, || Osbome, O Kaypro. (1 Н89/289, 
2100. |. THPC. | MicroDecisions, 1 Northstar, 
— | О Cromenco, РЕС Rainbow, — NEC 8201, 
"dicte $150 


MN A Compiler for CP/M Programmer's Kil 
Generates headerless code for ROM or targel CPU $300 


MVP-FORTH Meta Compiler lor CP/M Programmer's kit Use 
for applicatons on CP/M based computer Includes public 
domain source $150 


[1 MVP-FORTH Fasi Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virtual MVP- 
FORTH far Apple ll, i+, and Пе $450 


MVP-FORTH Programming Alde lor CP/M IBM or APPLE 
Programmar's Kit Extramely usetul tool for decompiling, 
callfinding, and transiating $200 


MVP-FORTH PADS (Professional Application Development 
System) tor ІВМ РС. XT ос PCy or Арре {+ of іе. An 
injegraied system lor customizing your FORTH programs and 
applications The editor includes a bedwectional string search 
and is a word processor specially designed for Jas! 
devetopment PADS has aimost шре Ihe compile speed of 
most FORTH's and provides fast debugging techniques 
Minimum size target systems are easy with or wilhoul heads 
Virtual overlays can be compiled in object code PADS is а 
true professional development system. Specify 


Compuler $500 
MVP-FORTH Floating Point & Matrix Math lor IBM or 

Apple $85 
MVP-FORTH Graphics Extension for ІВМ or Apple $65 


MVP-FORTH MS-DOS file interface for IBM PC PADS $60 
MYP-FORTH Expert System for development of кн. 
based programs for Apple, IBM. or CP/M $100 


FORTH CROSS COMPILERS Allow extending, modifying and compiling 
lor speed and memory savings, can also produce ROMabie code 


Specity CP/M, 8086. 58900, IBM. 280, or Арре B. i+ $300 
FORTH COMPUTER 
O Jupiter Ace $150 


Ordering Information: Check Money Order (payable to MOUNTAIN VIEW PRESS. 
МС) VISA, MasterCard. Amencan Express СОП 5 $5 extra. Mirimum order $15 
No Giling or unpasd PO's Calforma residents add sales tax Shipping costs in US 
included in price Foregn orders, pay in US funde on US bank, mclede for handing 
and shoping by Ағ $5 Ки each nem under $25 810 for each пет between $25 and 
$99 ang $20 for each item over $100 Аі prices and products subiecti to change or 
wihdrawal without nobce Singie system and/or single user license agreement 
required on some products 


«20 APPLE by MM, 


ЖҰП CPIM bv MM, Е & 83 $14U 


THE FORTH SOURCE™ 


FORTH DISKS 
FORTH with editor, assembler, and manual. 


a APPLE by MM, 83 5100 гу 280 by LM, 83 et $100 
[2 APPLE by Kuntze $90 O 8086188 by LM. 83 ж“ 5100 
АТАН!” valFORTH 560 68000 оу LM, 83 ЖЕЙ $250 

" s CPIM’ by ММ, B3 5100 VIC FORTH by HES. VIC20 
HP-85 by Lange $90 cartridge $50 
НР-75 by Cassady $150 О C84 by HES Commodore 64 
IBM-PC* by LM, 83 $100 cartridge $40 

r! NOVA by СС! B" 052205175 | Timex by HW $25 


Enhanced FORTH witty F-Floati Point, G-Graphics, T-Tutorial, 
MT-Muli-Tasking, X-Other 


S-Siand Alone, M-Math Chip Support, 
Extras, 79-FORTH-79, B3-FORTH-83. 
П C64 by ParSec MVP, Е, 79, 
$180 GA X 596 
Li FDOS іс: Atari FORTH's $40 


Extensions tor LM Specity 


Е, В. & 83 
ATARI by PNS. ЕС. & X. $90 


IBM, 280, or 8086 
С Apple, GraFORTH by! $75 Cl Software Floaling 
C] Multi-Tasking FORTH oys зі. Point $100 
СРМ Ха 79 LJ 8087 Suppon 
ТИ5-8ОЛ or Ш by MMS ө А р = 
Е, Х, & 79 $130 {280 or 8006) $100 
ГІ Timex by FD. tape G.X. LJ Color Graphics 
& 79 $45 E Ls $100 
О Victor 9000 by ОЕ,б,Х $150 es $200 


fig-FORTH Programming Aids lor dacompiting. callfinding. 
and translating CP/M, ІБМ-РС, 280, or Apple $200 


FORTH MANUALS, GUIDES & DOCUMENTS 
ALL ABOUT FORTH by L] 1980 FORML Proc. $25 


Haydon See abova $25 
FORTH Encyclopedia by 


1981 FORML Proc 2 Vol $40 


L] 1982 FORML Proc. $25 


Derick & Baker $25 

О 1981 Rochaster FORTH 
The Complete FORTH ym Proc. $25 
Winfield 1982 Rochester FORTH 


Understanding FORTH = 
Reymann $3 


Proc. $25 
1983 Rochester FORTH 


55% 4 


Proc. $25 
FORTH Fundamentals, ПА Bibliography ol FORTH 
Vol, | by McCabe $16 References, ist. Ed. $15 
FORTH Fundamentals, The Journal of FORTH 
Vol ji by McCabe $13 Application & Research 
FORTH Tools, Vol.1 by Vol. 1, No. 1 $20 
Anderson & Tracy $20 Vol, 1, No, 2 $20 
Beginning FORTH by ж METAFORTH by 
Chirlian £17 Cassady $30 
FORTH Encyclopedia A FORTH Primer $25 
Pocket Guide 57 Threaded interpretive 
And So FORTH by Huang A Languages $23 
College level text. $25 Systems Guide to lig- 
Ade Programming ж. ча FORTH $25 

anion 

Invitation to FORTH $20 
FORTH on the ATARI by E 
2 $8 PDP-11 User Man. $20 


FORTH-B3 Standard — $15 
FORTH-79 Standard $15 
FORTH-79 Standard 


Starting FORTH by Brodie. 
Best insiructional manual 
available (soll cover) $18 


[| Starting FORTH (hard Conversion $10 
cover) $23 Tiny Pascal fig-FORTH $10 
С 88000 !g-Forth wath NOVA fig-FORTH by CCI 
assembier $25 Source Listing $25 
Jupiter ACE Manual by NOVA by ССІ User's 
Vickers $5 Manual $25 
[ Installation Manual for fig-FORTH, $15 


Source Listings of fig-FORTH, for speciic CPU's and computers The 
installalion Manual i5 required for implementation Each $15 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Clrcle 26! on inquiry card. 


MOUNTAIN VIEW, CA 94040 


1802 6502 6800 
8080 8066/88 9900 APPLE 1 
РАСЕ 5809 МОМА РОР-1119-13 
68000 [] Eclipse ] VAX 780 
(415) 961-4103 


АрпаМкго O IBM “* 
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porated into the 3DVS as a real-time 
switch. 


MATHEMATICAL SOLUTION 


A 3-D artificial environment (3DAE), or 
database, must contain three numbers 
for each point it represents. These 
numbers, or coordinates, specify the 
location of the point within the environ- 
ment. There may be other numbers as- 
sociated with the point that indicate its 
color, or whether it and other points 
form a line segment. etc. For now. con- 
sider only three coordinates. Write them 
as an ordered triple (x.y.z]. 

Suppose that your camera or eye is 
situated at the origin (0.0.0) of your 
3DAE and that it is oriented so you are 
looking down one of the three major 
axes. Designate this as the z-axis and 
straight ahead as the positive z direc- 
tion. Straight up is the positive waxis. 
and the horizontal direction to the right 
is the positive x-axis. This yields a 2-D 
perspective that is oriented in the x.y 
plane. Your line of sight to a point in the 
3DAE is just the vector, or ray, (x.y.z). 
Now, if you place the imaginary flat 
screen one unit away from the camera 
on the positive z-axis, the point of in- 
tersection with the vector (x.y.z) will be 
the point on the vector with its third co- 
ordinate equal to 1, (x/z y/z,1). Likewise, 
in true perspective the intersection of 
this vector with the unit sphere about 
your eye will be that point (x/g.u/q.zíq) 
such that the distance to the origin is 
l, ie, я = square root (х2+02+22). 

Given that the camera is at an ar- 
bitrary position and oriented in an ar- 
bitrary direction. how do you get it in- 
to the standard position and orienta- 
tion? The origin can be moved to the 
camera position by an operation called 
transformation. During a transformation 
you add the same three constants to 
every point in the 3DAE. which keeps 
the relative positions of the points and 
the camera unchanged. These three 
constants should be (-а.-8. —с). where 
{a.6.c) is the position of your camera. А 
point that was at (x.y.z] would be at (x-a. 
y—-b.z-c if the camera were at (0.0.0). 

Once the camera is in standard posi- 
tion [0.0,0), its orientation can be ad- 
justed via rotation. Any rotation about 
the origin can be broken down into no 
more than three rotations, one around 
each of the major axes A rotation 

(continued) 


276 BYTE * SEPTEMBER 1984 


3-D GRAPHICS 


DX.DX 
CL.4 

BX 
AL.]BX| 
AL.30H 
АТОНЗО 
AL.OAH 
ATOH20 
АН? 
AL.OFH 
ATOH30 
DXCL 
DL.AL 
ATOHIO 
ISIl.DX 


DX .4SI] 
CX4 
BX 
DX.1 
Ох! 


CONVERT ASCII AT ВХ + | TO HEX AT SI 


:CONVERT HEX AT 5! TO ASCII АТ ВХ + і 


BXOFFSET OUTBUFF РАМТ PARAMETERS 


SLOFFSET A 


АХ. зА 
AX 
IBX], AX 
BX 
HTOA 
5 

SI 

BX.4 
AX 

AL 
ALF 
PRI20 


5 ОРЕЗЕТ K 


АСЕ 
IBXI.AX 
Bx 
HTOA 
ВХ. $ 


SLOFFSET P 


АХ. af 
[BX],AX 
Bx 


HTOA 
BX.4 


SLOFFSET W 


АХ. SW 
IBXj.AX 
BX 
HTOA 
BX 
ALAR 
AHS 
JBXLAX 


DXOFFSET OUTBUFF 


CL COSTR 


жа аты т 
Сом жас 
к, и "Еі =. 
—— = 


— etl 


ALTOS 

556-20 (8086, 35120, 5 Users. XEMIX/RT. 20 MB 
Hard Disk & 1 Floppy) $Си 

906-40 (8 Users, 42 MB) Си 

COLUMBIA 

1600-1 (126K. 2 rives) Си 

1500-4 (10 MB Hard Disk) Stat 

1800-ҰР (Portable) SCH 


COMPUPRO МІ Models 


ДТ] 
CORONA 
РС-22 (256K. 2 Drives) Ган 
Potte PC-22 (258K, MS-DOS 2.0) Sra 
Portatile PC-XT (256K, ІП MB Misk) Stal 
DIRECT FC (126K. 2 Drives, 12^ Amber) SCaB 
EAGLE 
PC -Plus 27PC-Pius XL Sian 
брый-2/5рги-д1 рай 
lurbo-X4 (BOA, 756K, КІ MB) 53995 
FRANKLIN Ай Models См 
FUJITSU MICRO 164 (60848/ ZBOA) См 
МЕС 
PC-8201A (w/ 15K RAM) 5878 
PC.BBOTA (280A, бАК, 2 Drwas 12" Monitor, 
WordStar, МайМесре, Mulliplan, KBASIC) 91188 
APC -H02 (8088. 128K, 2 8" Dreves) $2649 
PANASONIC Sr Partner (8088, ЗАК Вий 
Printet, Software Package) $Cal 
SANYD 
MBC 550-2 (ВОВА, 128K, 1 0500 тте (320K), 
WordSter, Сабин, Essy Writer) tan 
MBC 555-7 (550-2 Plus 1 Mid Drive, Майто. 
Spottster & Майн) Skal 
SEEGUA Chamateon Plus (BOBS 756K) Stall 
SWP Micro Compuler Predocis 
Co-Power-84 Board (0088 wi 256K} 
For KAYPRO 2, 4 & 10 $Can 
for MORROW DESIGNS Micro Decision Сан 
ТАМА ІВМ Look-Alike (128K, 2 Drives) $ аз 
TELEVIBED 
1805 (8088. (28K. 2 Drives, 005 2 0) Stab 
ТЕС-І (Portabile Version of Above) Сан 
TITAN TECHNOLOGIES 
QX-PC (8088 wi 192K} For EPSON 03-10 5Сай 
VISUAL Commuter (ІВМ Compatible} 
AST RESEARCH INC. 
MEGA PLUS В (64K, Sar & СЖ $269 
SIR PACK PLUS (54K, Ser/Par. Cih) 5769 
COMBO PLUS (84%. Sar? Por, СА) $288 
МО PLUS I| (Serial Port. ClockíCal) $119 
* OPTIONS хх 
Each БЕК lncramenti № $50 Installed 
Seral Paratel Game Part $45 
OUADRAM 
EXPANDED QUADBCARO (S, P. Clock. бата) 
БАК $279 384K 5529 
QUAD 512 + (бета! Port, Maximum 572К) 
бек $239 256K 5384 
GUADCOLOR 1 (¥en Board) $199 
GUADLINK (6502 ө/ 64K) $479 
АМОЕК MAI Вона (128€, 640 x 400) $389 
CCS Supervan (132 Column) 54B8 
HERCULES (iraptucs Board (720 1 284) 5139 
Color Cord (AGA. Сотрол/е, Paratel) 5Cab 
INTEL 8087 Math Co-Processor $249 
KEYTRONIC Deluxe {ВМ Keyboard (8151) £209 


MA SYSTEMS PC Paacock (ROB E Composite, 
Рыа! Port) $289 
MICROLOG Baby Вые H [2808 GaK Parallel & 


Senal Ports, Clock/Calerdar) $538 
PARADISE SYSTEMS Multi-Dcspiay Card $405 
PLANTRONICS Color? ws Scal 


DEALERS 
WE BUY 
OVERSTOCKED 


[ MERCHANDISE 


RANA 26 MB Orsk Drive w/ Солігайег Уса! 
ӚТЕ SYSTEMS Grapnic Plus $269 
TANDOM TM 00-2 (0500 Disk Оте) $193 
(ЕАС Ғ0-558 (0500 Тіліне Drive) . $175 
ТЕСМАЯ Graphics Master (640 х 400 RGB) 5411 
The Captain (w: OK)... $259 
1st Mate (wi DK) $229 
FOR AP PPLE Wile 
ALS СРМ Card 5279 
Smarter ti (80 Cofumn Card) $129 
DIGITAL RESEARCH CP/M Gold Card w/ Вак $339 
FOURTH DIMENSIQN 15K RAM Card $55 
ВО Cahunn Card w/ 54K (ile Ому) $129 
INTERACT. STAU. PKASO Universal $125 
KOALA TECH. Koala Pad ‚.. $85 
MA SYSTEMS Ommipraph $79 
MICROSOFT Premam Sottcard {lle} 3219 
Sattcard (Appie; Franklin) 
MICROTEK Dumpling-16 $149 
DRANGE MICRO Беарры + $109 
Buffered Grappler + (16K) 9169 
КЕН Appicard В МН? $249 
RANA Elte | ШЕ; 
Elite ШЕШа ІН 5348/9479 
Та Paddies $10 
TRANSEND A30 5125 
[5 ji “үр 1L | DI s 
- CORVUS 
Птлигіне (Й МВ) $1948 
Transportar $399 Prater Sarees $789 
Network Miror 5750 The бала 61748 
DAVONG (Uneversal External) 
10 MB $1925 7 MB 


$2845 


GREAT LAKES 

10 MB Internal For ІМ 51058 
71 MB Extemat (w/ Controlier) 51788 
MICRO SCI 10 MB Hall Height $879 
065 

10720 MB [w/ 5 МВ Гаппфуе? $2995/53495 
TALLGRASS 

12 MB Емва wi Tape Back-Up 52188 
20 MB Емегла! wi Гаре Back-Up 53148 
TANDON TM 5712 (10 MB External) $1448 
ТЕСМАЯ 

Расын Сыйда Winchester іл РС (5 МЕР 51529 
10 МВ wi 5 MB Cartridge in Сн 59149 
THOUGHT WORKS Jar SANYO 10 MB 51875 


XCOMP 5 MB External (For IBM, Apple, Keypro & 

Morrow белит) 51749 
CALL FOR PRICES ON CONTROL OATA, DATAMAC, 
OUADRAM, AANA, SYSGEN 


001 MATRIS PRIN ERS 
ANADEK 

| DP 96258 (50 CPS NLG) $1199 
DP 5500 {500 CPS, 15" Саты) 92373 
C- ITO Prownter | B510 АР $349 
DATASOUTH 05-180 $1148 


EPSON 

Lg 1500 $1148. 8X-100 $505 
RX-80 $279 RX-8DE/T $329 
Fx-Bü $459 FX-100 $689 
FLORIDA DATA (600 CPS. 4 Fonts) 52995 
INFO RUNNER Arteman Plus $279 
MANNESMANN TALLY 

MT 1601 5594 МТ 1801 5784 
Spint -В0 $288 MT 150? SEM 
NEC 

P2 Penwrder (180 CPS, 10^ Санде} $649 
P3 Ратшпїїт (180 CPS, 187 Carnage) $879 
OKIDATA 

ML 97 Seah ML 83 scat 
ML 84Р) Scal Psceman $Call 
PANASONIC KX POSO ИП $229/5338 


SMITH CORONA 0-200 (120 CPS. NLO 17 х 18) 5458 
STAR MIERONICS 
Garem WX 


8285 Gemam 15Х $389 


Datta 10 $408 Оена 15 $549 
Radix 10 5589 Йәш 15 $689 
TEXAS INSTRUMENTS 
850 RO $459 855 RO $75 
TOSHIBA 
P1340 $789 PI350/1351 şt 
TRANSTAR 73% € NT $449 
LETTER { ША PRIN TE 
АВАТ! 10-20 m CPS. Y 15" Carriage) $385 
BROÜTHER/OYNAX 
HR-15 (13 CPS, Шабо Campet) 5409 
HR -Z5/ HR -35 5689/3975 
COMREX ComRiter її (5К Sutter} $449 
ComRiter Ш (23 CPS. 15" (атыса) $708 
DAISYWRITER 2000 EXP (48K Buffer) $905 
DIABLO 
620 AP! . 5799 BSOECS/IBM $2049 
ЗИК 6 (17 CPS. Обі Compat ) Scal 
NEC 
2030 5585 2050 $815 
3530 $1775 3550 $1585 
2710 $1725 7730 21725 
OLYMPIA Сотрас! R0/2 843913429 
ESW 3000 (50 CPS. 15" Carnage} ғат 
QUADRAM Quadyet (ink Jet Printer} $750 
DUME Sprint 184/1155 $1299/5479 
SILVER-REED 
EX? §00/550 Paralla! 5402/5514 
EXP 770 (35 CPS, 15^ Carriage) $869 
STAR MICROWICS PowerTypa (18 EPS) $339 
TRANSTAR 1120/7130 540075569 
Р p ] Т EN: 
AMDEK OXY-H0/Ampiot I $508/$878 
ENTER COMPUTERS 
Swert? бан Su Shooter $059 
HOUSTON INSTRUMENTS 
0МР-40-2 $779 DMP-29 $1849 
DMP 41742 82308 DMP.51/52 $3795 
PANASONIC VP -5301À $1349 
ROLAND DX'Y-tOt/DXVY-BO0 551815704 
STROBE Model 200/ Model 250 5528/5689 
MON ч ОЕ RS 
AMDEK 
Video 3G0/ 3004/3104 $135/51457$159 
Color 1% 5268 Coku He $419 
Dolor ІП» $378 Color IV $709 
MONITECH 87/12” Green $85/$95 
PRINCETON GRAPHICS Hx -12 5419 
Я 52 (600 x 480) $638 
Max-12 (12^ Апия, TTL) $185 


QUADRAM Quadscreen (177 968 x 512) 54439 
ROLANO 

MB 1216 $135 МВА $145 
MB-1226 $155 МВ-122А $165 
(4-І. $279 (сә $558 
ЗАКАТА SC-100/ SC-300 5258/5599 


TANAN 

KG -12N $108 K&-I2N/UY $119 
210 (360 х 262) 5259 420 (640 » 282) $439 
USI Pi-2/P;-3 Scab 
ZENITH 

IM 123A 599 ТУМ-Т?ЗА $105 
уыз (137. RGB/Campuste, 640 x 240] 3459 
| М 1 D E М Š 

“ANCHOR 

Mark Vli $105 Mark ХІІ $265 
HAYES 

Mecromadem Ile (w/ SmartCom 1) $245 
Smasitmodem 300/1200 $210/5490 
Smartmodem 12008 (IGM) $439 
NOVATION 

Access 1-2-3 wi Crossialk ЖҮ! $418 
J-Cal (Auto Üng/Answer, 300 Baud) $94 
ине СИІП (300 Baud, For Appia) $225 
212 Apple Cal M (1200 Baud) 5398 
№3 Smart Cal (300 Быш) $169 
103/212 Smari Cal (1200 Baud) $398 
TRANSEND 

Monemcard wi Source (Fer Apple) $238 
РС Madam Card 1200 (For IBM) $419 


Coa есп 


U.$. ROBOTICS 


Password (1200 Baud) $315 
Auto Dig 212^ / $449 
“TERMINALS | 
ESPRIT 
Exprit | $Cai Esprit I $499 
Esprit Ш ӛСай ESP-B310 $555 
OUME 102/102A 3535/5549 
103/108 (Green) 5849/5549 
TELEVIGES 914/924 5519/5675 
950/970 SCall 
Persone Tarma! $418 
$528 


wi 300 Baud Modem 


VISUAL 50/55 3550/5089 
WYSE 
WY-50 $519 WY-75 5519 
WY-100. $059 wY-30n $395 
ZENITH 
4-29 $549 2-49 SCan 
ZIX- $379 АРБ 5388 
SOFTWARE 
ASHTON-TATE dBase 117111 Гай 
LOTUS 1-2-3/Symphany $318/5Cub 
MIBSI, STAR Accounting Software Stati 
MICROPRO WordStar Pra Pack (ВМ) $359 
MICRORIM A Bese 4000 5309 
MICROSOFT Миши $129 
PSI WordPins-PC wi BOSS $348 
SATELLITE SOFTWARE WoriParlact $759 
SOFTWORO SYSTEMS Multimats 5318 
SURCIM SuperCak 3 $239 
MISCELLANEOUS | 
SINGLE-SIDED OISKETTES 
3M $23 Dysna $24 
Махай 525 Verbatim $23 
DOUBLE -5:0Е0 DISKETTES 
3M $30 [san $32 
Мел $37 Маграт $31 
FOR COMMDDORE -84 
CARD CO Card? 6 588 
ORANGE MICRO Grappter CU 598 
PRINT BUFFERS 
DUADRAM Місеуѓагет 
Parallel; Pareiel 
16K 9139 Бак $185 128K $233 
Senal/ Sena, Serial Puri, Pari/Sunal 
Bk 8148 19K $155 ВАК 5708 
INTERACTIVE STRUCT ShulfieBufier 32K 5219 
SURGE PROTECTORS 
ЕРО Lemon Orange 545/509 
ULTIMA SF -600 $39 
HOUSTON INSTRUMENTS 
01-1 Digstizer (1-Bution Cursos) $718 
| OT-1H Doqatuzer |4-Ешдоп Cursor) $719 


RANA 1000 Оши Отже wi DOS (Fee Mari) 


i" CUSTON "T: 


401-781-0020 


1131 С 


INI 
| 


800-843-4302 


| 150 Brsadwray, Suite 2212, N.Y., NY 10038 


Mowery Cider Сайын Ck. Разом Ck |2 Weeks ta Снагу 
Add 2% MCI/VISA, 5% AMEX Charge Alt Та Па COD Orders 
APO Drfars Ade §% Add J'» For Nt Temi 

Ак Returned Жол-Пөйесіне Мп: тйл Mi $айр Та 

20% бағасың Charge 

Gealach Reyerees the Right ік Chiapa Adeermed Prices 


БОЕ, eta) MEME 
-9- “с CA 


Circle 161 on inquiry card. 


3-D GRAPHICS 


around a major axis is essentially a 2-D INT — BDOS 

rotation: the coordinate along that RET 

major axis does not change. For exam- оффе оо ие вова ково о а о о ро ор ооо ооо ось :фейетев 
ple the entire 3DAE can be rotated 30 Қ thai ak ane С 

degrees about the y-axis by the 


following: MEMBOT RW Of ‘BOTTOM OF AVAILABLE MEMORY 
i ENDPOINT RW 1 OFFSET OF LAST POINT IN ЭРАЕ 

X = xCos30 - zSin30 ENDSEG RW ë 1! ‘SEGMENT OF LAST POINT ІМ 3DAE 

y = Y GETBOT DB 180000 (СЕТ BOTTOM OF MEMORY BIOS CALL 

z = Х5ІП30 + zCos30 WMSG DB “МНАТУСЕ:5 

FNFMSG DB "FILE NOT FOUND'CR.5' 

where (x.y.z) is any point in the 3DAE. NRODMSG ПВ ‘NO ROOM ON ОСК СВ: 
aligned with the positive zaxis by ORG 0 TO THE BOTTOM OF AVAILABLE MEMORY 
rotating around the x- and y-axes. You INBUFF RB 80H CONSOLE INPUT BUFFER 
can apply the yaw rotation that will take OUTBUFF RB 80H ‘CONSOLE OUTPUT BUFFER 
the point at Оо 1 to each point in the 5 
ЗРАЕ: then you сап apply the pitch à E o а. ая 
rotation that will take the point at ] to В RW | | 
3. Or. you can apply a pitch rotation C RW — | 
first. taking the route passing through D RW П :'CAMERA ORIENTATION 
2. The noncommutativity of matrix р de 
multiplication assures that the two n и | REPEAT FACTOR 
cases require different amounts of yaw K RW Il ‘STEP FACTOR 
and pitch rotation. AA RW І ‘POSITION CHANGE 

If you let (a.c) equal the position of p eu | 
the camera, (Y.PR) equal yaw. pitch. and DO RW | ‘ORIENTATION CHANGE 
roll, and (x.y.z) equal an arbitrary point EE RW l 
in the environment, you can obtain FF RW — | 
(ij)J—a position of a point in i vie PERIOD FACTOR 
perspective—by the matrix multiplica- AAD Ж | — nM 
tion in figure 3. BBB RW I 

Since the three 3-by-3 matrices in ce RW | 
figure 3 must be applied to each point 1 iy | 
(х.у.2) in the 3DAE. you will get a faster FFF RW 1 
algorithm if you first multiply them in- RRR RW — |! AND DERIVATIVE PERIOD 
to a single 3-by-3 orientation transfor- KKK RW 1 
mation matrix {OTM}. You supply the ы RW | WRITE MODE (PIXEL CODE) 
values Y, P. and R (from which the OTM } m i Se атыма 
is constructed), as well as a. 5. and ¢ (the 7 Ри | 
camera position). in real time. These V RW |! 
values can be absolute or relative to P RW TYPE OF PERSPECTIVE 
your current position and orientation. a = : me deii oe ws de g BITS 
If you save that current position {a.b.c XZ у 2 FRACTION. 
then. given a change (aa.66.cc) in (a.b.c). УХ RW 2 FRACTION ТНЕЅЕ 8 FRACTIONS ARE THE 
you can use (4-ғай,р-- бс--а) as the next ҮҮ RW 2 FRACTION NONZERO ENTRIES OF THE 3x3 
absolute camera position. Similarly. if x ч : алат Man read. ша ыы ы А А 
you save the current OTM. given а 7Y RW 2 ‘FRACTION 
relative change in yaw, pitch, and roll 22 RW 2 -FRACTION 
(ҮҮРРЕЕ) you can update the current H RW Typen "m 
OTM by multiplying it on the right side | RW ДЫ} = CURRENT DISPLAY POINT DISPLACEMENT 
of the equation by the OTM you could 1 nó ‘LAST ғ” сама ыы, 
have generated if (УУРРКК) had been г RW 1 ‘LAST | 
absolute. ; 

Should a relative change in position | ORG 200Н | 

(aa.b5.cc) also change the current (Y. RR)? QIÍSP—— ГЕТЕ а A. -.].... - — cos . ЭЖЕНЕ 
What would a change in yaw (ҮҮ,0,0) INCLUDE СЕАРНІС DOC 


mean if you were looking straight up? 
It would be easier if you did not have 
to worry about yaw, pitch. and roll. After 

|continued) 
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- The Graphics subroutines: INIT, CLEAR, SWAP. and PLOT must conform 


to the following specifications: 


(continued) 


We can't think of anyone who isn't better off 
with A DX-15 DAISY WHEEL PRINTER. 


Tractor Feed 


loption) 


Dynax s DX-15. And if you want the kind of printer that lives 
іп the fast lane, the DX-15 is your printer. К does it all, 
certainly all that far more expensive models can do. The DX- 
15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX-15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you'll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX-15 "i 

happens to be. Give Inc 
him a call or drop by. 8 ш 


бупах 5 DX-15 says it 6070 Rickenbacker Road, 
ALI of Commerce, CA 
Cirde 133 on Inquiry card. 213-727-1227 


Offices: (NJ) 201-471-0100 / (TX) 214-257-1700 / (1) 312-961-5633 / (MA) 617-933-8162 / (N.CA) 408-730-1712. 


Don't spend one more dollar on microcomputer hardware or software until you 
get Tony Webster's amazing new Buyer's Guides for the micro marketplace! 


FINGERTIPS! 


These are the buying guides that every experi- 
enced and prospective micro user needs. Clearly 
written, completely objective guides that 
provide up-to-date information on the price, 
performance, special features, compatibility and 
ease of use for hundreds of micro hardware 
and software products. 


Until now it's been next to impossible to keep 
track of today's bewildering array of new micro 
products and peripherals. Conflicting claims and 
sketchy product literature have confused even 
the most experienced users. And you can't rely on 
salespeople to always be objective with you. 
But all your confusion will melt away when 
you get Tony Webster's extraordinary new Buying 
Guides for home and small computer users. 


EVERYTHING YOU NEED TO KNOW 
TO MAKE WELL INFORMED, 
PRICE-WISE BUYING DECISIONS 


Here's where you'll find complete details on the 
entire spectrum of microcomputers, printers, 
terminals, firmware and major applications 
software—not only the best-selling systems 
from Apple, IBM, Commodore, Radio Shack and 
the like but the many less expensive "clone" 
systems now on the market. Fully illustrated and 
formatted for easy cross reference, these are 
the best Buying Guides published, bar none. 
They help you get the most from your computer 
dollar by making it simple for you to... 


1. Save time and money. Model by model price 
Information makes comparison shopping 
easy. 

2. Focus on compatible systems and software. 
Avoid costly mistakes when upgrading your 
system. 

3. Identify avallable options and special features. 
Configure your system to your specific needs. 

4. Choose the most appropriate applications 
software packages. Many programs make 
the claim, but just how "friendly" are they? 

5. Compare performance and capabilities. Get 
the best price/performance trade-off on 
every purchase you make. 


COMPLETE INFORMATION ON 
ОМЕН 1100 MICROCOMPUTER 
PRODUCTS AT YOUR 


6. Quickly locate suppliers, distributors 
and manufacturers. Complete 
address and phone listings are 


included in each Guide. 


So much timely information in one 
place! You'll find everything you need 
to pinpoint the right product at the right price. 


TONY WEBSTER'S ORIGINAL 
MICROCOMPUTER BUYER'S GUIDE 
IS ALREADY AN INDUSTRY 
STANDARD 


internationally recognized for his work in com- 
puter research and development, marketing and 
sales, Mr. Webster's original Microcomputer 
Buyer's Guide (now іп its Third Edition) is ac- 
knowledged as the best in the field. 


Creativo Computing reports... 

"This is probably the largest and most complete 
buyer's guide to micros yet published...a valu- 
able reference book, the best l've seen of its type 
.. setting a standard that will be difficult to 
surpass." 


From Inc. Magazine... 

"The book's photos, tables and ample 
descriptions of each product and its sub-systems 
and accessories...spare the prospective 
purchaser a considerable amount 

of salesman's palaver... 

well organized and thoroughly detailed." 


From Popular Computing... 

"It's rare to find a book that achieves exactly what 
it promises to do...the book gives new meaning 
to the phrase, ‘according to Webster." 


Now Byte Books has updated and expanded 
Mr. Webster's original classic into 4 invaluable 
new reference tools for home and business 
microcomputer users. You'll be getting the most 
complete, up-to-date buying guides ever pub- 
lished for the micrcomputer marketplace! 


MICROCOMPUTER BUYER'S GUIDE 
(Third Edition) 

Tony Webster 

8' х 11 384 pp $19.95 paperback 


Full details оп more than 200 companies and 800 
microcomputer systems and peripherals, including 


information on optional equipment а new trends and 
technologies « Japanese vs. U.S. models « feature and 
performance comparison charts • reviews of manu- 
facturer's software « third-party ІВМ vendors + pricing 


Macintosh РСдг., and the new portables. Ptus, up-to-date | 


MICROCOMPUTER SOFTWARE 
BUYER'S GUIDE 

Tony Webster and Richard S. Champion 
8% х 11 352 pp $19.95 paperback 


In-depth description and evaluation of top-selling 
applications software in areas of spreadsheet analysis, 


word processing, data base management, telecom- 
munications, plus integrated packages. Includes reviews 


of dBase |, Multiplan, УізіСаіс, Lotus 1-2-3, Wordstar | 


and major software trom Visicorp, Peachtree, Perfect 
and many others. Complete glossary and vendor 


• full glossary • and more. information included. Fully illustrated. 


DTE i TERMINALS & PRINTERS BUYER'S GUIDE 


қ Tony Webster 


8Ах11 320 рр $19.95 paperback 
SWORD PUT 


Model! by model summaries of over 500 products, 
Including graphic and alphanumeric terminals » 
TONY WEBSTER 


printers and printing terminals » data communica- 
СО tion products » interface devices » protocal standards | 

| « IBM compatible systems ғ price guidelines е vendor 
and manufacturer profiles • glossary • and much more. 


OFFICE AUTOMATION & 
WORD PROCESSING BUYER'S GUIDE 
Tony Webster 
B'áx11 328 pp $19.95 paperback 


| includes detailed and fully illustrated summaries on 

over 200 office automation products and accessories » 
word processing hardware and software • electronic 
typewriters « local area networking е communica- 
tions » productivity factors • cost benefit analysis » 
РВАХ systems » ergonomic factors • vendor and 

supplier listings • pricing » complete glossary 


Look for the Tony Webster's Buyer's Guide at 
your favorite bookseller or computer store. Or, 
_ use this handy coupon to examine any or 
Em. all of the Guides at no risk for 15 days. 


eee we i 


MICROCO 
BUYER'S S GUIDE 


he Steve Matthews 
қ 1 — Suite 2677 
Byte Books/McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, New York 10020 


THIRD EH 


SPECS SSSSSSSSSS FS SSA SSSSSSASSCSES ES SST 


Please send mo the Tony Webster Buyer's Guides 
checked below. | am including $19.95 (plus local 
tax) for each book ordered which includes shipping 
and handling. | understand thatif l'm not completely 
satisfled, | may return the Guide(s) before 15 days 
for a full refund. 


О Microcomputer Buyer's Guide 

C Microcomputer Software Buyer's Guide 

D Terminais & Printers Buyer's Guide 

C Office Automation & Printers Buyers Guide 


О Check Enclosed О Visa П Mastercard 
Account Number 

Expiration Date. 
Nama 

Title 

Company 
Address. 
City —. 
State 
Signature 
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all. when you walk about, you do 
perhaps consider changes such as 
(aa,0,cc), but never the corresponding 
(YY.PPRR) required to keep your eyes 
on a given fixed object. You must 
already provide the coordinates for the 
camera. It might be more natural for 
you to also provide the coordinates of 
the focal point. This has another advan- 
tage in that the point of focus can be 
left fixed. You can then adjust the 
camera's position without having to up- 
date уам, pitch, and roll each time to 
keep the focal point in the middle of the 
screen. See if you can reproduce the 
OTM in terms of camera position [a.b.c) 
and a focal point (d.e.f) only. 

By adopting the notation |x.y.z| = 
square root (x? y? +22), you can rewrite 
the yaw and pitch components of the 
OTM as shown in figure 4. Note that the 
yaw matrix on the right is undefined if 
d=a and fec. This is the case where the 
camera is pointed straight up or straight 
down. If you applied a pitch matrix first. 
it would then mean that looking to the 
left or the right would be undefined. A 
matrix for roll has not been included 
because there is no representation of 
roll in this two-point system. The point 
you are viewing remains the same. If 
you consistently apply the yaw matrix 
before the pitch matrix and avoid look- 
ing straight up or down, up will always 
be defined and unalterable. Thus, roll 
can be applied later. if desired. in terms 
of whatever parameters are convenient. 


MICROCOMPUTER SOLUTION 


Having reduced the OTM to a two-point 
form, the only mathematical operation 
needed (other than addition. subtrac- 
tion, multiplication. and division) 15 the 
square-root function. It can be com- 
puted in terms of the other four opera- 
tions by successive approximation. 
First, however, what sort of numbers 
have you assumed for your coor- 
dinates? The way a microprocessor per- 
forms arithmetic on real numbers is 
called floating-point arithmetic. It is 
quicker, even with a high-speed 8087- 
type floating-point coprocessor, if you 
have to perform arithmetic only on in- 
tegers. Since you are attempting to rep- 
resent the real world with the coor- 
dinate system. it might at first seem 
useless to limit yourself to 16-bit in- 
tegers. However, if you designate a unit 
to be the smallest distance you will want 
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3-D GRAPHICS 


i INIT takes no arguments and should prepare the display device to 
:draw. INIT might contain a complete initialization of the device or might 
suppose this to have already been done. INIT should also Initialize any 
‘local variables of the Graphics subroutines. INIT must preserve the DS 


register. 


CLEAR takes no arguments. Н only one display area is used, CLEAR 
‘has no restrictions except that it return with the display device set іп 
‘the same mode (ready to draw) as when called. If more than one display area 
Б used. CLEAR may share data and flags with SWAP and PLOT. CLEAR must 


:ргеѕегуе the DS register. 


SWAP is a switch PERSP throws whenever a new picture is ready. if 
‘two display areas are used, SWAP should walt until the next vertical retrace 
and then program the display device to begin refreshing the screen from the 
‘other display area, |t must then set a flag directing PLOT to use the in- 
:active display area In subsequent calls from PERSP. SWAP must preserve the 


05 register. 


t PLOT takes as arguments 05:1, DS-J, and ES: – 210] where DS ts the 
‘segment of the bottom of avallable memory and ES is the segment of the 
current 3DAE point being processed by PERSP. | and | are the horizontal 
and vertical screen coordinates of the current 3DAE point in perspective. 
These coordinates may need to be scaled, inverted, or added to a constant 
‘before they can be plotted on any given display device. 0511 and 0$:]). 

‘the previous screen coordinates, are also available. The pixel codes 

:of the current and previous 3DAE points are accessible at ES:6(D!! 

and ES: - 21011. respectively. PLOT must preserve the registers DS. ES. and DI. 


:Any variable storage needed by PLOT. CLEAR. or SWAP Is available at 05:180. 


The conventions regarding the high digits of the perspective 


‘parameter P are as 


(f the second digit from the right Is odd Пе. P AND ІОН NOT © 
‘then xy clipping is overridden. Clipping may be permanenty disabled by 


reassembling with CLIPNAB EQU FALSE. 


! if the third digit from the right is odd (Le. P AND 100H NOT 0), 

‘then full screen clear is invoked. This bit will come on automatically, 

in GDCPLOT. # the number of OUT Instructions needed to draw the picture 
-exceeds 16K. Full screen clear will result in no clearing If reassembled 


with SCLEAR EQU FALSE. 
INCLUDE GRAPHIC.A86 


CSEG $ 
RET 
RET 
RET 
RET 


CSEG $ 
ORG — OFFFH 
DB 0 


END 
END OF ASSEMBLY 


to distinguish. your representable 
universe will consist of 65,536? cubic 
units. Thus, if you wanted to distinguish 
down to a millimeter in height. breadth. 
or width, you could represent a cube 
measuring 65 meters on a side. You 
could represent a small town (a cubic 
mile) with a resolution of 1 inch. 
Therefore, each point in the 3DAE will 
consist of four 16-bit words of memory. 
The first three words are the three ab- 


‘SUBSTITUTE GDCPLOT. IBMPLOT, OR WRITE YOUR OWN 


RESERVED CODE 


NUMBER OF ERRORS: 0. USE FACTOR: 4% 


solute coordinates (x,y.2) The fourth 
word is interpreted as four nybbles 
(hexadecimal digits). The leftmost nyb- 
ble (high-order digit) indicates the 
dimension of the graphic primitive. A O 
is a single dot. a | is a line segment. and 
so on. The three other nybbles indicate 
the colors and the patterns of the col- 
ors to be used. Hexadecimal F (or all 15) 
means a solid line of a given color. for 

(continued) 


icroAge 


“THEY PROVIDED THE LINK BETWEEN US 
AND MILWAUKEE’S MAJOR CORPORATIONS.” 


“Both of us had experience in the corporate world and we wanted to open a 
business reflecting that orientation. We chose MicroAge because they shared our 
business philosophy.” 

"Back in 1981, some of the major vendors still hadn't entered the microcomputer 
market. We anticipated that when they did, they would channel their products 
through a national organization. With MicroAge behind us, we're able to offer 
Milwaukee businesspeople and professionals such respected products as ІВМ, 
Compaq, Hewlett-Packard and most recently AT&T. And we have the technical 
expertise to provide service after the sale." 


"MicroAge has supported us from day one. Without this help, we wouldn't be 
opening our second store!" 


Ernie Venta Elagne Kalman 
Franchise Owner Franchise Owner 


To bulld your own professional computer sales organ- 
ization with MicroAge requires an initial investment of 
$200,000 to $350,000 which includes 580,000 in liquid 
assets. Write to: 


MicroAge 


ңе), “Ең stores 
“The Solution Store"" 
1457 West Alameda * Tempe, Arizona 85282 


(602) 968-3168 


MicroAge franchisees Ernie Venta and Elayne Kalman shown with an ІВМ Personal Computer. Circle 237 on Inquiry card. 


example The 3DAE is loaded from disk 
(or built} at the bottom of available 
memory and can grow upward through 
multiple segments (8192 points. 64K 
bytes). 

The 3DVS program is a loop within a 
loop. The larger loop. CAMERA. ex- 
ecutes each time the camera's position 
or orientation changes. CAMERA may 
loop from | to 65,535 times, depending 
on the repeat parameter, R. The smaller 
loop. PERSP. must be as fast as possi- 


3-D GRAPHICS 


ble because it executes once for each 
point in the environment. PERSP in turn 
calls the GDC routine PLOT. which draws 
the points, line segments, etc., on the 
screen. In true perspective you сап 
compute the length of the vector from 
the camera to the point before you ap- 
ply the OTM. In drafting perspective you 
must rotate the z component as speci- 
fied by the OTM before you can deter- 
mine the intersection of the line of sight 
and the flat screen. The 2 component 


Figure 1: True perspective and drafting perspective both depend on the intersection of 
a vector by a surface at some distance from the eye. Because the sphere is curved it 


presents a more natural view. 


Figure 2: The vector represented by the dotted line can be aligned with the positive 
z-axis in either of two ways. The noncommutativity of matrix multiplication assures 
that the two cases require different amounts of yaw and pitch rotation. 
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(Hj is useful for other purposes as well. 
It lets you measure whether an object 
is in front of you (Н 2 0) or behind you 
(Н <0). In either type of perspective, the 
equations involved yield an alternate 
set of solutions. A point behind you (іе. 
that the camera is pointed away from) 
will also have a line of sight if you do 
not exclude it. intersecting the flat 
screen or the front of the sphere. Lucki- 
ly. Н (ог Н normalized with | and |) can 
be used to exclude such points via an 
operation called circle clipping. 

The overhead of storing your 3DAE 
and the amount of time needed for 
PERSP to process it can be significant- 
ly reduced by using higher-dimensional 
graphic primitives. A one-dimensional 
line segment can be encoded as a pair 
of zero-dimensional graphic primitives, 
ie. its endpoints. A polyhedron face can 
be encoded as a set of line segments, 
etc. 

Using higher-dimensional graphic 
primitives with true perspective has 
some interesting consequences. А 
property of true perspective is that 
straight lines in the environment do not 
necessarily project into straight lines on 
the screen unless they cross the center. 
Projecting two endpoints and having 
the GDC connect them on the screen 
will always result in a straight line. This 
discrepancy can be minimized by using 
only short vectors. Long lines can be 
broken into connected short segments 
(using the repeat and the double-letter 
parameters) almost as easily as drawing 
the original line. Such a line will be in- 
distinguishable from a single long line 
in drafting perspective but will follow 
the curves that true perspective implies. 
This will also guard against the entire 
line disappearing when one of its end- 
points is circle clipped. 

Two problems that are trivial when 
you're dealing with zero-dimensional 
graphic primitives become difficult in a 
higher-dimensional environment; they 
are clipping and hidden line (point, 
plane) removal. The target version of the 
3DVS solves clipping for lines {the only 
higher-dimensional primitive sup- 
ported). NEC ignores the second prob- 
lem by contending that points and lines 
cannot hide anything. Adding such fea- 
tures presupposes that area filling could 
also be added. and the current hard- 
ware is too slow for that. 

(continued) 
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To produce smooth motion, at what- 
ever speed, you need to use more than 
one screen refresh area. That way. the 
most recent picture can remain on the 
screen while the next is being prepared. 
You can then switch the screen to the 
new refresh area during a vertical 
retrace period. 

Another hardware-related feature that 
you might at first overlook turns out to 
be significant: clearing the display areas. 
Even though you need to clear only the 
area you are about to write into, this 
amounts to a hardware-bound task tak- 
ing almost a second. For a reasonably 
small collection of points and line 
segments, it turns out to be quicker to 
"undraw" only the points last drawn. 
This has the desirable side advantage 
that the background can be painted 
with any colors not already present in 
the 3DAE and they will stay. Or. you can 
obtain a trace of the object by painting 
it with the same colors. (A positive trace 
can be obtained by assembling VIDEO 
with SCLEAR «FALSE and then invok- 
ing full-screen CLEAR.) 

If you are using two refresh areas, you 
must "undraw" the picture you drew the 
time before last—not the one you just 
drew. [n either case, you must save the 
points as you draw them. You could 
save just the previous OTM and recom- 
pute the previous perspective that, 
although light on storage requirements. 
is not fast enough. You could save the 
1] screen coordinates produced by 
PERSP. Note that you must save two 
copies at once because you will reuse 
the oldest perspective first. Alternative- 
ly. you could (and NEC does) save the 
individual instructions that are issued to 
the GDC to draw the picture—called 
OUT instructions. The 3DVS sets aside 
one segment of program RAM (64K 
bytes) to store two sets of 16K-byte OUT 
instructions. When this maximum is ex- 
ceeded. the 3DVS will automatically 
shift into the more conventional fuli- 
screen (display area) ERASE. If another 
128К-Буе bank of program RAM is 
added to the system. the 3DAE can 
grow to considerable complexity, and 
the speed of the 3DVS will slow propor- 
tionally. If you are willing to give up real- 
time control. the individual frames can 
be recorded on videotape and played 
back as fast as desired. 

Many features such as screen erase 
and vector preserving xy clipping. 
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R -іБілЕ 0 t 0 0 Cosy 0 -Sin x-a 
i - ПЕ Cask 0 О CosP  -SinP 1 0 y-b 
k Q 0 | 0 SinP  CosP Y z-¢ 


followed by normalization and dropping the third coordinate: 


().@ 3 


0 


where q = length of vector fi, і, К} 
=asquare root (Р + |? + k? 
= square root tx-al! + (y -bP + (-«*) 
or q =k for drafting perspective 


Figure 3: Since the three 3-by-3 matrices must be applied to each point (x.y.z) in 
the 3DAE. a faster algorithm will result if they are first multiplied together into a 


single 3-by-3 orientation transformation matrix. 
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Figure 4: Note that the yaw matrix on the right is undefined if а-а and fc. 
This is the case where the camera is pointed straight up or down. 


which contribute the largest part of the 
code to the driver, may eventually be 
provided by the hardware. А couple of 
tricks that NEC purposely did not sup- 
port are worth mentioning. You can test 
changes in the single-letter parameters 
by calling for (G)—a nonexistent file. This 
will produce a single updated perspec- 
tive without starting the programmed 
sequence. The whole 3DAE can be 
purged without disturbing the run-time 
parameters by setting DDD...(17)..D -O. 
The isometric scaling factor may be ac- 
cessed at AA...(7).. A. The hexa- 
decimal 10O may be unnatural to some 
operators but it was left that way 
because NEC felt that it made things 
easier for most people. The company 
also thought it lent itself well to joystick 
operations. The way it now stands. you 
might find 3DVS to be excellent prac- 


tice in hexadecimal arithmetic. 

VIDEO. CAMERA, and perhaps 
PERSP could be written more concise- 
ly (and portably) in C. This first version 
of the 3DVS was designed to be as fast 
as possible so that it would compare 
well with other varieties of graphics 
packages. There is an older C version 
of CAMERA and PERSP but it does not 
include VIDEO. There is also a 
GSXPLOT that replaces the complexities 
of GDCPLOT with Digital Research's 
standard AGSX calls; Both of these 
varieties are slower than the older 
custom-built versions, but the standard- 
ization of design has so many agreeable 
attributes that we can expect to see 
more of it in 3DVS version 2. There is 
also a multitasking version of the 3DVS 
that allows PERSP and CLEAR or PLOT 
to run concurrently. Ш 
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Give him a call...or call toll- 
free and well help you find 
the nearest source. 
1-800/328-6207 (In Minnesota 


"mem Seres, ER call 1-612/835-8065). 

ку: Cert up e d (с >) 

CONTROL 
DATA 


HERE TODAY 


HERE TOMORROW 


When buying a computer, you can't limit yourself 
to just satisfying today's needs. The best value in 
a system comes from its productivity . . . both for 
today and tomorrow. CompuPro's System 816'" 
computer has that value. With all the power and 
capacity to handle your needs now and down 

the road. 

System 816's longevity stems from top quality 
components... high storage capacity .. . the flex- 
ibility to handle a large variety of applications ... 
and the speed to get the job done fast. Upgrading 
is easy, and when it's time to expand from single to 
multi-user operation, it's as simple as plugging in 
boards and adding terminals. Your system qrows as 
you grow. 

CompuPro also provides a library of the most 
popular software programs with your system and 
because it's CP/M* based, you have more than 
3,000 other programs to choose from. 

Even our warranty is for today and tomorrow. It 
spans 365 days — and includes the additional se- 
curity of Xerox Americare'" on-site service nation- 
wide for designated systems.’ 


What's more, CompuPro is one company you 
can count on to be around tomorrow. For more than 
ten years we've been setting industry standards, 
increasing productivity and solving problems. 

For a free copy of our business computer 
buyer's primer, and the location of the Full Service 
CompuPro System Center nearest you, call (415) 
786-0909 ext. 206. 

CompuPro's System B16. The computer that's 
just as essential tomorrow as it is today. 


A GODBOUT COMPANY 
3506 Breakwater Court, Hayward, CA 94545 


"Available from Full Service CompuPro System Genters and participating 


retailecs only 

System 816 and The Essential Computer are trademarks of CompuPro. 
CPIM 15 à registered trademark of Digital Research Inc Amencare 15 a 
trademark ol Xerox Gorporalion 

System 816 Iront panel design shown is avatatite from Full Service 
CompuPra System Centers only. © 19844 CompuPro 
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BY JANE MORRILL TAZELAAR 


The emergence of 


an exciting new technology 


FOR SOME TIME, a move- 
ment in microcomputer 
graphics has been growing— 
a movement to increase 
display resolution and color 
availability and still maintain 
a price in the microcomputer 
range. The problems are 
threefold and interrelated: 
monitor resolution, memory, 
and money. 

Let's take these one at a 
time. If you significantly raise 
the resolution of the monitor, 
you have either a mono- 
chrome monitor or a far 
more expensive display 
device than microcomputer 
owners usually can afford. 
For example. the Hercules 
Graphics Card (Hercules 
Computer Technology. 160 Beechnut 
Drive. Hercules, CA 94547) lets you 
generate 720- by 348-pixel. high- 
resolution, bit-mapped graphics on an 
IBM PC monochrome display with 64K 
bytes for $499. Several other graphics 
cards let you do about the same thing. 

If you want graphics in 16 colors along 
with betterthan-average high resolu- 


— For Dealer locations. see pg. 414. 


Photo 1: The VideoShow 150 unit shown with its hand-held 
remote control and the Picturelt Series 100 software disk. 


tion, you can choose from the follow- 
ing: Cono-Color 40 (Conographic Corp.. 
2268 Golden Circle Newport Beach, CA 
92660), which has a resolution of 512 
by 512 pixels with 128K bytes for 5995: 
Jane Morrill Tazelaar is a technical editor at 
BYTE. She can be reached at POB 372, 
Hancock. NH 03449. 


IDEAgraph (IDEAssociates 
[пс., 7 Oak Park Drive. Bed- 
ford. MA 01730). which has 
a resolution of 512 by 512 
pixels with 128K bytes. also 
for $995: Intelligent Hi-Res 
Graphics (Frontier Technolo- 
gies Corp.. POB 11238. Mil- 
waukee WI 53211), which has 
a resolution of 1024 by 1024 
pixels and 512K bytes for 
51985 (including required 
modules for 16 colors]; Artist 
[ (Control Systems Inc., 2855 
Anthony Lane, Minneapolis, 
MN 55418) with a resolution 
of 1024 by 1024 pixels and 
512K bytes for $2195; and 
other available packages. 

If you want more than 16 
colors, one version of 
IDEAgraph has the same 512- by 
512-pixe! resolution with 256 colors and 
256K bytes for 51895. As resolution and 
color availability—and thus memory 
requirements—increase so does the 
price. 

There is a fairly simple rule when it 
comes to memory: The more colors and 
(continued) 
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the higher resolution you want, the 
more memory you must have. First. you 
need | byte for each pixel on the screen 
(for 512 by 512, that's 256K bytes) and 
then you must account for the colors— 
but with bits, not bytes. To represent 16 
colors, vou need 4 bits or half a byte 


(2a) 


91,600 


MICRODOTS 


(one-half*of that 256K bytes is 128K 
bytes—the total memory needed for 512 
by 512 pixels in 16 colors). IDEAgraph’s 
256-color version requires a full 8 bits 
for color determination and thus needs 
a total of 256K bytes of memory. 
This is the current microcomputer 


1982 
Revenue 


1083 


Photo 2: A pie chart (а) and а bar chart (6) produced by the Pictureit software on the 
VideoShow unit. These photos were taken of the displays seen on а normal IBM PC color 


monitor 
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graphics world. But things are changing: 
some of these restrictions are going 
away; the rules arent the rules anymore. 
| recently attended the National Com- 
puter Graphics Association (NCGA) con- 
ference in Anaheim. California. NCGA 
is not really a conference for microcom- 
puter users. But | saw a demonstration 
there that | think is one of the most ex- 
citing developments in microcomputer 
graphics in a long time. 

The company is General Parametrics 
(1505 Solano Avenue, Berkeley, CA 
94707): the specific product is called 
Picturelt. At first glance, this appears to 
be just another business-graphics 
package. But look below the surface. 
General Parametrics is using a brand- 
new technology. Instead of resolving 
pictures by the pixel, they are resolved 
by the тістейді. With a standard IBM PC 
color monitor a small unit called 
VideoShow (see photo |) that is no 
larger than a normal floppy-disk drive. 
and the Picturelt program disk, this 
package displays graphics in much 
higher resolution than either the hard- 
ware or the ІВМ graphics card (320 by 
200 pixels) is capable of. Sound im- 
possible? | agree. but І have seen it. To 
look at the graphics (see photo 2), you 
would think that the monitor resolution 
was 2000 by 484 pixels, but it’s not. The 
monitor hasn't changed. 

This magic is the result of a process 
called MacroVision in which hardware 
and software combine to render the in- 
dividual microdots within the pixel pro- 
grammatically controllable, This level of 
control gives you 1000 (that's right. one 
thousand) available colors. The 
VideoShow unit contains 256K bytes of 
RAM. and the Picturelt software re- 
quires only 128K bytes of RAM on the 
[BM PC. According to the formula 
above, 2000- by 484-pixel resolution 
with 1000 colors would require 1182K 
bytes—more than a megabyte. 

To quote General Parametrics presi- 
dent, Herb Baskin, "MacroVision 
replaces pixels—the clusters of dots that 
form traditional video images—with 
variable-sized groups of dots that can 
be positioned to a much higher degree 
of accuracy. Eliminating the pixel triad 
restriction in this manner increases the 
possible shades and textures on 
VideoShow's displays to 1000—as op- 
posed to a maximum of 16 in systems 

(continued) 


BASF QUALIMETRIC"FLEXYDISKS | 
BUILT FOR ETERNITY- WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks* offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
iton BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique Ln 
two-piece liner. This BASF feature Егін) 
traps damaging debris away from UM 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. n 

When your information must { Te 
be secure for the future, look for ЕМ "9 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 

“Сісіе 39 on inquiry card. 
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"I houghtware, 
How Can I Help 
My Staff Manage Time 


More Effectively?” 


Thoughtware is new, easy-to-use software that will help 
you and your staff see and understand how to become 
better managers. It's a unique series of personal, computer- 
based management diagnostic and training programs. 


Time is a most precious 
commodity. Once it is lost, it can 
never be regained. How can you 
and your employees learn to 
manage time more effectively? 
Thoughtware Program 2.6, 
"Managing Time Effectively?’ 
will tell you. This three part pro- 
gram has been designed so that 
you and all the people in your 
organization can analyze the use 
and improve the management 
of time. 

Unit I shows how to track 
the use of time and analyzes how 
time is currently being spent. 

Unit 2 defines and identifies 
time-wasters. Users respond to 
on-the-job simulations that alert 
them to specific ways to use time 
more effectively. 

Unit 3 offers guidelines 
and suggests techniques which 
have been used successfully to 
improve time management skills. 

Thoughtware Is The Future. 

It’s a new way to learn. 

It will revolutionize management 
training now, and in the future. 
Thoughtware utilizes the latest 
research in this field, and has 
been tested nationally. 

For individuals and their 
organizations, the educational, 
economic and operational bene- 


fits of Thoughtware's computer- „ 


based learning programs are 
enormous. 

Prog sema ron on the followin 
IBMT PC an and compat. А й 
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Thoughtware Is The Present. 
Here are some of the corpo- 
rations and organizations that 


have purchased Thoughtware 
Programs: 
American Express Hughes Aircraft Co. 
AT&T IBM 
Avon IRS 
Bankers Life Johns Hopkins Univ. 
Blue Cross Levi Strauss 

& Blue Shield Mass. Mutual 
Bank of Boston McGraw-Hill 
Bureau of the Census U.S. Navy 
Chevron USA NYU 
Citibank Owens-Corning 
City of Dallas Fiberglas 
Dun & Bradstreet St. Regis Paper 
Du Pont Tampax 
Ernst & Whinney The Nestle Co. 
Exxon 3M Corporation 


Federal Reserve Bank. TRW 
Univ. of Illinois 
United Parcel Service 


Fireman's Fund 
General Electric 
aen MM Westinghod 

eorgtia-Tr'aciic езіп usc Corp. 
Gulf Oil Corporation Xerox 


And hundreds more. What 
they've learned, you and your 
people can now discover. 

You can reap the benefits 
of Thoughtware by visiting 
your local IBM Product Center, 
computer dealer, or call toll-free 
1-800- THT-WARE for the 
dealer nearest you. Or write: 

Thoughtware Inc. 

Suite S, 2699 So. Bayshore Dr. 
Coconut Grove, Florida 33133. 


registre resd brackemari ol ім Lasten bor Missae mess тартатынын 


Expanding The Universe 7 MA 


Circle 375 on Inquiry card. 


MICRODOTS 


General Parametrics 
new technology 

might revolutionize 
microcomputer graphics. 


using pixel triads—and results in much 
higher image quality. А Horizontal Posi- 
tion Accuracy {HPA) of 1/2000... 
assures sharp edge definition and slide- 
like clarity.’ 

The Pictureit Series 100 software itself 
is an impressive and professional 
business-graphics package that is easy 
to learn and use through a simple 
menu-driven process. The documenta- 
tion is straightforward апа self- 
explanatory—a thin manua! with every- 
thing you need right at your fingertips. 
You can easily access and modify 25 dif- 
ferent bar charts. graphs, pie charts, etc. 
The list price of this software (which pro- 
duces this resolution only on the 
VideoShow unit) is $595. 

VideoShow 150 is а 16-pound por- 
table unit with a single floppy-disk drive 
and hardware support. It can connect 
to most computer monitors. a TV set, 
or a video projector. VideoShow 150 
contains an Inte] 8086 microprocessor. 
Its hand-held remote control device 
controls your presentation, moving for- 
ward and backward and jumping 
around from slide to slide. building slide 
overlays dynamically during your 
presentation, creating and moving a 
pointer, and more. It's as easy to use as 
you can Imagine. The list price for this 
unit is $3295. 

General Parametrics has produced a 
fine business presentation graphics 
package that shouid be well received. 
its price might seem high to individual 
microcomputer owners, but for presen- 
tation graphics of this quality it is very 
low. As more and more programs are 
developed to use this exciting new 
technology. it should become available 
in one form or another at a lower price. 

General Parametrics has introduced a 
new technology that might revolutionize 
microcomputer graphics Goodbye. 
pixels! Hello. microdots! ш 


| would like to thank Leslie Frohoff of Hardcopy 
magazine for notifying me of this exiting development. 
Cooperation among journalists is a valuable commodity. 


Now, every IBM PC owner, as 
well as everyone who has an IBM 
PC lookalike, can own a reliable 
C. Itoh printer. 

Por dedicated compatibility, 
choose from our EP Senes of 
ProWriter" dot matrix printers. 
Monochromatic or full color. 
Speeds up to 180 characters per 
second and up to 100 lines a min- 
ute throughput. And all with built- 
in graphics capabilities. 

Or for the best ın letter quality, 
choose any of our StarWriter™ 
daisy wheel printers. Speeds 
range from 20 to 55 characters 
per second. 

Your C. Itoh dealer also offers 
you the flexibility of the PC Itch 
Utilities. In inexpensive diskette 
form, the Utilities provide software- 
dnven PC compatibility, along 


with the ability to print Lotus 
1-2-3® in full color, text and graph- 
ics screen dump capabilities, the 
ability to create custom character 
sets, and more. 
For your PC, a С. Itoh 15 

the perfect match, and one that's 
matchless m day after day perfor- 
mance. Nobody builds more reli- 
able printers than C. Itoh. Nobody 
gives you a longer warranty — 
a full 12 months. Nobody provides 
better service— 350 Authorized 
Service Centers coast to coast. 

See your C. Itoh dealer. Or, 
for more information, write to 
C. Itoh Digital Products, Inc., 
19750 South Vermont Avenue, 
Suite 220, Torrance, California 
90502. Or, phone toll free 
1-800-423-0300. In Massachu- 
setts, cali 1-617-769-8770. 


C.ITOH 


DIGITAL PRODUCTS 


Circle 379 for Dealer Inquiries. Circle 380 for End-User inquiries. 
® ІВМ isa Registered Trademark of International Business Machines Corp. Lotus 1-2-3 is a Registered Trademark of Lotus 
Development Corp тм ProWnter and StarWnter are Trademarks of C. Itoh Окута! Products, Inc 601984 C. Itoh Digital Products. Inc 


How HP business graphics 


Enhance your reputation for being more pro- 
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional's Plotter. 


Make a first impression that lasts 


The vital importance of graphics to today's business professional 
cannot be overstated. In survey 

after survey, statistics prove 
graphics can help you d 
spot trends and relation- 4 
ships quickly, à 
analyze data 
accurately, and 
communicate 
your ideas 
with more 


clarity | 
and power 
than in any 
other way. 
Even more im- 
portant, graphics 
can actually increase Ҹ 
personal and company ` 
рези And createa Ж 
irst impression of quality and 
professionalism that lasts and lasts. 


Graphics: the end to meetings 
that go nowhere 


In a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meetin 
situations. The results were startling. In the group where vis 
aids were used: 

е Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 

* Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 896 among 
the control group using no visual aids. 

е The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis- 
ual presentation. When overheads were not used, the control group 
said they delayed decision-making until some time after the group 
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discussion following the presentation. 
* Presenters with visual aids were perceived as being more profes- 
sional, persuasive, credible and effective than those not using 
visual aids. 

Now, with the new HP 7475A Business Professional's Plotter. 
your meetings can have immediate and productive results like 


How the quality look 
of HP graphics can help 


The way you present your information can be equally as important 
as the actual information you're presenting. And that's where the 
new HP 7475A Business Professional's Plotter lets your profes- 
sionalism shine through. 


Standards unsurpassed in the 
plotter business 


The technical standards of the HP 7475А have no equal for pro- 
ducing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged. and straight lines are 
consistently straight. lts exceptional repeatability (the ability of a 
= return precisely to a given point) assures that intersecting 
ines and аы erm will meet exactly The result is high-quality 
charts and graphs you'll be proud to present. 


Why 6 pens when experts say 4 will do? 


a industry experts maintain that 
good graphics contain four colors per ai 
chart. But Hewlett-Packard goes the д 
experts two better by providing a ЖИ 
six-pen carousel, so you can 
store and use pens of different А 
widths—thick pens for ЖАЙ 
bold headings and thin 4 
pens for details. And | 
with six pens, you 
won't have to 
waste valuable time “J 
changing them. That's 744 
important when “the Ж 
boss wants to see your pre- 
sentation in twenty minutes!" 74 
With the HP 7475A, you also. A 
get automatic pen capping to pre- 7Ч 
vent pens from drying out between 
uses, and special "pen damping" ` 
(gently lowering the pen to the paper or 
transparency) to increase life and ensure better line quality... 
use after use after use, You also get a rainbow of 10 colors to 
choose from, in two line widths. 


Your choice: 2 paper sizes and today's 

most popular graphics software packages 
While most professional business applications will be satisfied with 
standard 854 x 11" paper or transparencies, the HP 7475A adds the 


‚ап be the key to your success. 


capability of plotting on larger 11 x 
17" media, too. The larger plots are 
PERT charts schema well-suited for fine lines, 


tics and engineering 


n you don't have to be a programmer 
to produce quality graphics on the HP 7475А. 


It's supported by a variety of professional ics 
software packages for both HP peer non-HP o - 


and personal computers. 
Naturally, s of — compatibility leads us to 


hardware compatibility. . . 


Compatible with almost any personal 
computer in the marketplace today 


With two interfaces available, the HP 7475А quickly "makes friends" 
with most models of today's most popular personal computers, 
including ІВМ? Apple™ Compaq™ Osborne* and Commodore™ 
--B8 as a host of HP computers. 


The cost? Surprisingly affordable 


The new HP 7475A Business Professional's Plotter is an amazingly 

affordable $1895. When you consider that a typical fee for a single 

five-color transparency from a graphics service is $50— and that 

the same trans can be prepared for about $1 in materials 

on the HP 7475А — the return on your investment is almost 
iate. 


Another choice: HP’s low-cost, 
high performance 
Personal Computer Plotter 


For the “business on a > you may also want a look at our 
2-pen Personal Computer E the 7470A. Its low cost (only 
$1095) is as remarkable as the qu of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
оп a single paper size (8% x 11"). К stores and caps two pens, 


Circle 177 on Inquiry card. 


and you can easily change the pens 
vourself for multi-color plotting. Best of 

all! t the HP 7470А 2-pen plotter lets you 
turn your personal computer into a personal 


graphics workstation for only $1095. 
Send for your FREE “Better 
Presentations Package" today! 


For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 
of software packages you can use with the HP 7475A or HP 74704. 


For the name of your nearest 


Hewlett-Packard dealer call (2 HEWLETT 
toll-free 800-547-3400. WPA PACKARD 
1101303 


| YES! rm ready to gain a reputation for being more profes- | 

| sional, persuasive, credible and effective than my competition. | 

| үүн d ar mens rr жад» е, во | 

| 1сап learn more about the new HP 7475A Business es- 

| sional’s Plotter and the HP 7470A Personal Computer Plotter. 
I үст nd I will receive this valuable package without cost 

or obligation. 


Send to: Hewlett-Packard 
16399 W. Bernardo Drive, San Diego, CA 92127 


Attn: Marketing Communications — 
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COMPUTER 
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Review FEEDBACK ... 


LAST MONTH ANOTHER SECTION of this magazine ran a series of articles 
on Modula-2, a new language that is becoming increasingly popular. Some 
mention was made of the Lilith. a powerful Modula-2-based machine with 
an operating system that is derived from the same source as the operating 
system for the Apple Lisa and Macintosh. This month we start off with a review 
of a commercial version of the Lilith made available by Modula Computer 
Systems. Paul Sand takes a close look at the very impressive capabilities of 
this machine. 

Somewhat later in this issue we again return to the Modula-2 world. this 
time as it relates to the powerful Sage 68000-based machine. Ed Joyce sets 
up Volition's version of Modula-2 on the Sage's p-System and examines the 
power of this combination. 

For those of us who are more at home in the MS-DOS world, we have a 
review of a rather recent clone of the ІВМ Personal Computer (PC). Jeffrey 
Mazur takes a look at the Leading Edge Personal Computer. It seerns as if 
its not enough to be just a clone of the ІВМ PC anymore You have to have 
something extra besides a lower price. The Leading Edge machine features 
good compatibility with the ІВМ and also has a faster processor Jeff examines 
the compatibility and speed of this new system. 

For the CP/M world also. new machines must boast something extra to be 
heard over the crowd. The Morrow MD-1I comes complete with a pile of soft- 
ware and a 10-megabyte hard disk—all for a very reasonable price John 
Heilborn examines whether this is as good a bargain as it sounds. 

Finally, we present a bit of a change. Most of our reviews are concerned 
with finished products (although a few products do not seem as finished as 
we might like). This month we are going to try something new and present 
a review of some specialized chips—voice-synthesis chips to be precise. George 
Smith takes a look at linear predictive coding chips, a version of which was 
used in Texas Instruments Speak and Spell. Besides being Hollywood's pre- 
ferred device for extraterrestria! communication. these chips have sorne in- 
teresting features. 

—Rich Malfoy, Product-Review Editor 
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Now you're a pioneer with a 
in a whole new dimension in Co if pao MR 


COMPUTER GRAPHICS WORLD 


is your magazine. 


a 


Mel thie coupes eat 
PO. Box 122 
Tulsa, OK 74101 


Чез! Picase send me 12 monthly issues 
of COMPUTER GRAPHICS WORLD at the 


Now, in one strikingly beautiful, monthly 
bean you can receive ай the informa- 
you need to increase productiv 


AM gii. with the latest це 


From CAD/CAM and image-processing 
to business graphics and mapping 


make your decisions more cost-effective 
and your communications more dynamic 
and iyd nna 


images 
sver-ncreasing effect on your work, 
because they're a faster and better way to 
perform necessary, even critical jobs. 
If you think of computer graphics as a 
train moving at 100 miles an nour, the 
only question is whether you want to be 


NAME . 
(Please print or type.) 


COMPANY 
ADDRESS 

CITY 

1. What is your job title? 


og ormana by the side of the road 
iy ing it. For , there are substan- 

tial advantages in terms of pertorm- 
&nce, company growth and rapid career 
advancement. 

актан ата meth CIC IS 
AA aaa sre 

t's an immediate savings of $12 a year 
FE кететін ADU M TIR 
completely satisfied, you can cancel your 
subscription at any time and we'll refund 
your entire payment. 

Get on-line, today. 


To subscribe: Just return the coupon or, 
lor faster service, call toll-free: 1-800-331- 
py (Please call between 8:00 a.m. and 

4:30 p.m. Central Time.) In Oklahoma, call: 
(918) 835.3161. 


JO8 TITLE 


STATE ZIP. 


special low annual subscription rate of only 2, Please check the one box that best describes your company's business or industry: 


$24 — 33% off the newsstand price. [J Computer Service, including Graph Design, 3 п (ее 5 Business Services, including Medical, 
Sharing, System Houses, System Accounting 
Ы pe Canaria leido о $32 eel қ Цань Processing. Software & Consuning L Televison & Maton Picture -— 
Compu ters eripherals ecturing Куз 
чан O MasterCard (Visa [J Other Manutacturing O Scientific 8 Educational Research Organizations 
С American Express O Architecture, Engineenng, Construction, including Dom - ^ m Cartography 
CI Public 

e COO ЫС——1——-— 5 | Dalee тенен әне 
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фп, Mining. Drilling, Agriculture, 4 m pe 


О === ИЙ Instibulion 


Ci Other Please Specily 


REVIEWERS NOTEBOOK 


IN THE PAST YEAR, Гуе set up about 
30 computers. Fortunately, almost all of 
them were very easy to get running. 
And last month. when a friend received 
a computer from a company down in 
Boca Raton, | offered to spend what I 
thought would be five minutes to set it 


ир, 

Тһе ІВМ PC is, of course, а good. 
useful computer. but 1 had forgotten 
how difficult it is to get working. It has 
been on the market for about three 
years. You'd think that in all that time 
they would at least come up with an 
easy-to-read instruction manual. or 
maybe even an easy way to remove the 
cover. 

A smaller and somewhat friendlier 
machine just arrived here from Epson. 
The folks who brought us the first brief- 
case computer—the Epson HX-20—have 
come out with their second briefcase 
unit—the Geneva РХ-8. 

This new machine, which sells for 
$950, offers several improvements over 
the previous briefcase machine. It 
features an 80-character by 8-line LCD 
(liquid-crystal display) —an 800 percent 
increase in size over the HX-20—a 
Z80-compatible microprocessor, the 
CP/M operating system (Іп ROM chips). 
64K bytes of volatile memory. a 15-hour 
nicad battery a microcassette data 
recorder, and an interesting bundle of 
software in interchangeable ROM chips. 
This software consists of four 32K-byte 
chips: one each for Microsoft BASIC. a 
word processor (WordStar). a combina- 
tion of a spreadsheet and a scheduler 
program, and a group of CP/M utilities 
that includes communication software. 
These chips are set up as "ROM drives" 
from which programs can be called into 
system memory. The problem is that 
only two of these chips can be inserted 
into the machine at one time. 

Options include a flat. half-inch thick. 
60K-byte "RAM disk" that can be added 
to the bottom of the machine ($320) or 
a directconnect modem of the same 
shape (5120). Also, а battery-powered. 


ЗИ -іпсһ floppy-disk drive is available 
(380K bytes per disk) but costs $595. 

The only thing the system seems to 
lack is a parallel printer port and an op- 
tion for a full-size display. The PX-8's 
display is not as fast as the TRS-80 
Model 1005, but it is twice as large. This 
machine may prove to be a useful sec- 
ond machine for CP/M system owners. 

And speaking of the Epson HX-20. 
Skiwriter, the word processor that came 
with the diminutive machine. is now 
available for other computers. specifi- 
cally. the Commodore 64 and the [BM 
PCir. (An Apple II version is supposed- 
ly on the мау) This new version is called 
Skiwriter [| and is being published by 
Prentice-Hall. The cartridge version for 
the Commodore 64 is inexpensive |550) 
and is faster than many programs run- 
ning on the IBM PC. The PCjr version 
is a little more expensive (570) but is 
even faster. In fact. | saw the PCjr ver- 
sion running on the Compaq and | was 
amazed at its speed. 

Skiwriter || has some other amazing 
properties, including a telecommunica- 


tions program that can be accessed at 
any time while you are using the word 
processor. All three versions (Com- 
modore, ІВМ, and Арріе 11) were writ- 
ten in assembly code by one person 
(Кеп Skier). And the entire package fits 
in 16K bytes of code. 

In response to our video issue (July), 
we received an interesting product 
called the Telecomp 1000 from Valiant 
International Multi-Media Corporation 
(195 Bonhomme St. Hackensack. М) 
07602: (201) 487-6340). This relatively 
inexpensive product (approximately 
$320) allows you to insert signals from 
a video camera into your computer 
display. It attaches between your com- 
puter and your composite monitor and 
allows you to project the output from 
a video camera onto any part of your 
computer display. You could probably. 
for example, set up a promotional 
display with which a person could watch 
some videotaped material in one part 
of the screen while reading your promo- 
tional text on another part. 

—Rich Malloy, Product-Review Editor 
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High 
performance 
results from 

a computer 
architecture 
built around 
Modula-2 
Jmm жс omm > 


BY PAUL А. SAND 


Paul A. Sand (10 Hemlock 

Fores. Dover, NH 03820) is a 
freelance writer and computer 
programmer. He is the author of 
Advanced Pascal Programming 
Techniques. published by 
OshomeMcGraw Hill. 
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SYSTEM REVTEW 


The Lilith 


Personal Computer 


A Lilith computer has four hardware 
components: the system unit, the 
video display. the keyboard, and the 
mouse (see photo |), The system unit is а 
nearly cubical box that houses the processor, 
memory. peripheral interfaces, and disk drives. 
A black plastic panel on the front, above the 
disk drives, slides up to reveal a card cage with 
room for 14 boards. The version of Lilith re- 
viewed in this article has eight boards installed 
(see photo 2). From top to bottom, these 
boards are a 256K-byte memory board; the 
display processor. which creates the video 
signals necessary to drive Lilith’s display: the 
instruction fetch unit; another 256K-byte 
memory board; the processor data port, which 
exchanges data between memory and the pro- 
cessor and also contains a real-time clock, in- 
terfaces for the keyboard and mouse. and а 
general-purpose RS-232C serial interface: the 
micro-control unit. the board that executes the 
microcoded instructions: the arithmetic/logic 
unit, which contains the bit-slice processor. 
barrel shifter. and fast evaluation stack: and the 
disk interface board, which controls Lilith’s disk 
drives. Two fans on the left side of the system 
unit coo! the boards in the system. 


SCREEN DISPLAY 


Lilith offers a high-resolution bitzmapped 
display The video monitor is a Roland 
МВ-122С character display; its green-phosphor 
screen measures 12 inches diagonally. (Actual- 
ly. Lilith produces a TTL (transistor-transistor 
logic) video signal that's compatible with the 
ІВМ Personal Computer (PC) so any 
monochrome monitor that can be used on the 
IBM can also be used with Lilith.) 

The display resolution Is 594 lines by 768 
dots per line. for a total of 456,192 pixels on 
the screen. This resolution is sufficient to 
display very detailed pictures and drawings 
(see photo 3). 

Lilith's use of a bit-mapped display enables 
text and graphics to be freely mixed on the 
video screen; indeed, as far as Lilith is con- 
cerned, text characters are simply another kind 
of graphics. This flexibility means that Lilith can 
easily display characters in a variety of fonts: 
different shapes, sizes, thicknesses, and styles. 


The software provided with the Lilith includes 
approximately 50 different character fonts 
stored on the hard disk; a typical font descrip- 
tion takes up approximately 2000 to 3000 
bytes. Utility programs exist to inspect these 
fonts. change them. and even create new ones. 
Library modules provide the programmer with 
the ability to use a variety of fonts in his own 
programs. 

Another feature the bit-mapped display sup- 
ports is windowing: the ability to simulate several 
independent displays on a single screen. As 
with fonts, Lilith uses windows to great advan- 
tage in many of its own programs. Library 
modules that are included with the Lilith com- 
puter system enable the programmer to make 
use of windowing as well. 


KEYBOARD AND MOUSE 


In contrast to Lilith's other components. the 
keyboard is completely conventional. It is a full 
ASCII (American National Standard Code for 
Information Interchange) keyboard with a 
numeric keypad similar to that found on a 
Digital Equipment Corporation (БЕС) VF100 
terminal (see photo 4). There are four cursor- 
movement keys and four special function keys 
on the keyboard, but as far as | can tell, they 
aren't used by any of the provided software. 
They arent really needed, of course, because 
Lilith's mouse takes over many, if not all, of the 
functions traditionally provided by such keys. 

The three-button mouse (see photo 5) is 
hemispherical and about the size of half a soft- 
ball. To use the mouse, you place your hand 
on top of the mouse and push it around your 
desktop: the buttons are operated by the mid- 
dle three fingers of that hand, The mouse rolls 
on a spherical ball that detects the two- 
dimensional: motions of the mouse. This 
enables the user to manipulate the mouse as 
a pointing device: moving the mouse causes 
analogous movements of a "mouse cursor" on 
the screen. 

Much of the software provided with Lilith 
makes heavy use of the mouse. although the 
details differ from program to program. As with 
the other hardware components, you must in- 
ciude the provided library modules to use the 
mouse in your programs. 


MASS STORAGE 


Liliths primary mass-storage device is а 
15-megabyte Winchester hard disk. partitioned 
into a 10-тераруге region and a 5-megabyte 
region. When Lilith is turned on, the user may 
choose to boot up either the 10-megabyte or 
5-megabyte partition. There are utility pro- 
grams to transfer files between the partitions. 

To provide backup for the hard disk, Lilith 
uses a 5И-іпсһ floppy-disk drive to which files 
can be read or written by utility programs. In- 
terestingly, the floppy-disk format is Apple 11 
compatible at the track/sector level. Although 
the floppy disks formatted by Lilith do not have 
a directory structure readable by Apple DOS 
3.3, Apple Pascal, or CP/M, any of these oper- 
ating systems can read and write the disks on 
a track-and-sector basis. (| was able to write a 
small program to transfer files from a Lilith disk 
to a normal Apple CP/M disk without much 
trouble) 


MEDOS-2 


The philosophy of the Modula-2 language 
greatly influenced the design of Medos-2, 
Lilith's operating system. Essentially the 
operating system is a collection of Modula-2 
modules that perform hardware-dependent 
tasks such as drawing on the display screen or 
reading a file from disk. The Modula-2 
language. of course, makes no distinction be- 
tween operating-system modules and any 
other modules. Accessing operating-system 
functions within a Modula-2 program is thereby 
extremely simple: the program needs only to 
use Modula-2 FROM . . . IMPORT statements 
naming the relevant items from one or more 
operating-system modules and call the desired 
procedures. What could be easier? 

An additional benefit of this organization is 
that only the operating system modules used 
by the current program need actually be pres- 
ent in memory. The module that enables com- 
munication over the RS-232C interface. for ex- 
ample, is brought into memory only if the pro- 
gram to be executed needs that function and 
therefore imports that module The only 
elements of the operating system that are in 
memory all the time are ones necessary to 


allocate memory, load programs from disk, and 
perform simple keyboard input and screen 
output. 

Obviously, this organization makes it easy to 
add functions to the operating system: all that's 
involved is writing a new module. And because 
source code is provided for nearly all the 
library modules Lilith uses, a careful program- 

(continued) 
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REVIEW: LILITH 


АТА GLANCE — 


Мате 
Lilith 2.1 


Manufacturer 

Modula Computer Systems 
950 North University Ave 
Provo, Utah 84604 

1801) 377-3598 


Size 

System unit: 154^ inches wide. 15 inches 
deep, 14% inches high 

Keyboard: 19 inches wide 9 inches deep. 3 
inches high 

Monitor: 12 inches wide. 

ІЗ inches deep. 11 inches high 


Processor 

Custom instruction set implemented with 
AMD 2901 Біг-вісе processors and 
microcode in bipolar ROMs 


Memory 
256K (standard) 


Display 
Bit-mapped 12-inch monochrome display 
with 592 lines; 768 dots per line 


Keyboard 
VT10O-style detached keyboard with 83 keys. 


numeric 


Mouse 
Roughly hemispherical with three buttons: 
44oct cord connects to keyboard 


Mass Storage 
15-megabyte 5W-inch hard disk: 140K 
54-inch (Apple format) floppy disk 


Software 

Medos-2 operating system, Modula-2 com- 
piler, debugger. editor. lara (document pro- 
cessor). sil (schematic editor), draw (graphics 
drawing editor] 


Price 
58000 


Expansion Options 

Hardwood computer cabinet $150; 512K 
memory. $450; 830- by 640-pixel display. 
51020: laser printer with interface, $10,000 


Documentation 


Lilith handbook, 100 pages: Lilith computer 
hardware manual, 450 pages 
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mer can even change the functions pro- 
vided by the operating system. 

In order to execute a program under 
Medos-2. you simply type in the pro- 
grams name in response to a prompting 
asterisk. While waiting for you to type 
successive letters of the program name. 
Lilith quickly scans the hard-disk direc- 
tory for executable programs. You need 
only to type in enough characters in the 
filename to uniquely identity the pro- 
gram. For example. to execute the pro- 
gram directory you can simply type dir. 
If there is no other program on the hard 
disk with the first three letters dir, Lilith 
completes the command for you by dis- 
playing -ectory; you accept this by press- 
ing the Retum key or the space bar. 

Lilith will also help you out if you have 
only a hazy idea of the name of the pro- 
gram you want to run. If you press the 
? key while typing in a program name, 
Lilith displays all program names that 
match what you've typed in so far. For 
example. if you enter 


*m? 


Lilith displays all programs that begin 
with m and redisplays the m prompt: 


missle 

*m 
You then can finish typing in one of the 
displayed program names or start over. 

Lilith provides most of the common 
utility functions familiar to personal com- 
puter users as separate programs: there 
are programs to display the disk direc- 
tory. make copies of files, rename files. 
delete files, back up and restore hard- 
disk files to and from floppy disks, and 
so on. The source code for most of these 
utility programs is provided. 


THE edit PROGRAM 


The edit program is used to create and 
modify text files; it is a simple but power- 
ful program that provides basic text-edit- 
ing functions and additional sophisti- 
cated features. I'll discuss the operation 
of the editor in some detail to give you 
an example of the way Lilith software 
uses the mouse and high-resolution dis- 
play. 

[n most instances, edit splits the screen 
into three areas: a large text window that 
shows the text being edited, a horizontal 
message area at the bottom of the 
screen, and a vertical scroll bar at the left 
edge of the screen (see photo 6). As with 
many screen-oriented editors, you insert 
text at the current cursor position sim- 

(continued) 
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NOW YOU CAN HAVE 
COMPATIBILITY 
WITHOUT BUYING 
YOUR ANNE. 


„ AND PIECES. 


THAT'S THE WIZARDRY OF OLIVETTI. 


If you've always wanted a personal computer that runs all the most 
popular business software, like Lotus 1-2-3*!, dBase II*?, WordStar®3 
and more, but want it in a single, easy-to-buy package, you need the 
wizardry of Olivetti. 
You ll find it in the Olivetti Personal Computer. It's a 
ч! [еге system with some remarkable features. 
e a high resolution screen for clarity and superb 
graphics. Plus expandability to grow with your needs. It 
optional storage capacity. You can choose either single 
or dual floppy disk drives. Even get a 10 megabyte disk 
drive for large storage needs. 
All with a choice of transportable or desktop models. 
To please the hardcore computer buff, it has the flex- 
ibility to accept compatible expansion boards, plus the 
necessary printer and modem ports. And for computer 
beginners, you can get the PC Tutor program and a "Get- 
ting Started" booklet. So you dont have to be a wizard 
to use it. 
_ [n fact, the Olivetti Personal Computer is so complete, 
| you can even get it bundled with five of the most popular 
| business software programs. 
And the Olivetti Personal Computer offers all this for 
а lower price than a comparable system from IBM**, 
How do we do it? Wizardry. Sheer electronic 
wizardry. See it all at the Olivetti dealer nearest you. 
He's a wizard. 


а 


Call 1-800-447-4700 for the dealer nearest you. Electronic 
In Alaska and Hawaii call 1-800-447-0890. at your fingertips. 


DOCUTEL ` -Jolivetti 


Olivetti Typewriters and Personal Computers are — in the USA by Docutel/Olivetti Corporation, Dallas, Texas. 
Lotus Devefopment 7Ashton-Tate ‘MicroPro “ІНМ Corporation 
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C to  dBASE 


Тһе MISSING LINK 


C to dBASE is a new develo 
allows you to manipulate d 
index files with 


ment tool that 
E data and 
ams written in _ = 
ап Е es more than 
ро аан рте се 
. ion e to access and modify dBASE data 
and index files without using dBASE. 


* Powerful C language functions for develop- 
ment of dBASE file management programs. 


« A menu-driven sample application 
that demonstrates the use of C to IBASE 


* Full source code in С. 
* No royalties. 
Whether you are a beginning or professional 
programmer, C to dBASE is a powerful tool for 
the development of data base ap lications. 
Only $15000 (includes source code). 

For More Information Or 

To Order Call: 


.. REVIEW. LILITH 


Lilith was designed 

to be a programmer's 
workstation for software 
development, and it 
succeeds quite well. 


ply by typing it in; you delete characters 
at the cursor position by pressing the 
Delete key. 

in edit. there are two cursors: the 
regular text cursor described above |а 


small triangle on the screen) and the 
mouse cursor (an arrow pointing up and 
to the left). If you want to move the text 
cursor somewhere else on the screen. 
simply move the mouse cursor to that 
point and press the leftmost mouse but- 
ton. The text cursor then reappears at 
that location in the text so that you can 
insert or delete text there. 

What If you want to modify a part of 
the file that isn't currently on the screen? 
You can scroll to another section of the 
text file by moving the mouse cursor to 
the scroll bar; then, pushing either the 
left or right buttons on the mouse scrolls 
the text up or down, and pushing the 
middle button while the mouse cursor 
is in the scroll bar displays the portion 
of the file corresponding to the relative 
vertical position of the mouse within the 
scroll bar. Used this way, the mouse is 
a simple replacement for the cursor- 
movement command keys in more con- 
ventional text editors. 


800-922-0169 


_ COMPUTER INNOVATIONS, INC. 


980 Shrewsbury Avenue 
Tintan Falls NJ 07724 


Гтктз are subject to cha 
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WITH M FORTH 


PC FORTH y the ҡ | The mouse is also used to select а 
IBM PC & ХТ. the utm rk in ine shortest block of text to be acted on by a subse- 
HP-150, developme Tran роп your quent command. You do this by moving 
Macintosh plications between any ol our enhanced the mouse cursor to the beginning of the 

` compilers ог expanded text block and pressing the rightmost 


Apple Il, 
CompuPro, 
Sage & СР/М-68К, 
Wang PC, 
All CP/M and 

MSDOS 


83-Standard 


mouse button. Then. keeping the button 
depressed, you move the mouse cursor 
to the end of the text block. As text is 
selected, the editor displays it in inverse 
video. Release the mouse button when 

you have selected the desired text. 
Additionally, the mouse can be used 
in the editor to display menus of pos- 
sible commands and to select menu op- 
tions. Pressing the middle mouse button 
and holding it down displays the editor 
menu. as shown in photo 6. You choose 
a menu option by moving the mouse 
cursor to it (the current option is dis- 
(continued) 
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Laboratory Microsystems Incorporated 
Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to (213) 306-7412 
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Condor's 

IBM"PC-compatible file management software 
one of the easiest and most complete MENU 
assisted file managers today, and for just $195. 


Would you buy a file manager that can't add two numbers? Of course 
you wouldn't. РЕЗ FILE™ contains no arithmetic capability and can't 
even balance a checkbook! 

Condor jr. offers all the benefits of PFS FILE'" pius the ability to easily balance your check- 
book, total your purchase orders, average grades and even monitor your tax deductible 
expenses. This is in addition to your normal mailing list and other file management tasks. 
Unlike PFS FILE ™, Condor jr. also offers report writing at no additional cost. 

Condor jr. allows you to upgrade to Condor3 and save money as your needs grow. You can 
move to 8 fully relational database without redoing your system. A $195 discount off Condor3 
also makes it easier. 

Since Condor has years of data management experience — we have a proven growth path 

for you. Condor jr. has been especially designed for the first tima 
user. Not surprisingly, itis designed directly from Condor 3 — a 
fully relational database that is being used in over 100,000 
businesses today. 
To find out more about Condor jr. and the demonstration- 
pack software, see your personal computer dealer, or сай 
1-800-221-8479 (in Michigan сай 
0-313-769-3992 collect) for the dealer nearest you. 


ВЫ is the registered trademark of international Business Machines Corp 
PFS File is the registered trademark of Software Publishing Corp 
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2051 South State Street. Ann Arbor, МІ. 48104 313-769-3988 


The next step, from ATsT. 


| It does what no phone ever did be- 
d | b fore. It remembers phone numbers. К 
| was always ) makes Cole wn 
LL built-in speaker, it grows. Genesis 
— isis my lets you select optional features to 
а: pnone. custom tailor its functions just for you. 
But, with For instance, bile а Module 
yth memorizes stores 75 or more 
№... d дам. | names and numbers in alphabetical 
, | order. К also gives you a two-way 
a phone is speakerphone for hands-free 
no longer enough; conversation. Or add a cartridge that 


redials busy or unanswered numbers 
automatically continuously. Or the 
Electronic Reminder Cartndge, to 
make Sure you don't miss important 
meetings or special occasions. 
Genesis telesystem. Today you 
Ms р more than a phone, 
no 


ing less than an AT&T. 


standards. = 
our word for it, take yours. АТЕТ 


But don't take 


Q ATE 1984 For the participating. AT&T Phone Center nearest you call 1-800-222-3111. 


Save $75 or more 


on Genesis telesystem. 


Buy a Genesis telesystem console, the Universal 
Module and any cartridge, and save at least $75. 

Hurry, this offer is available only from August 23 to 
September 30, 1984, at participating AT&T dealers. 


Visit your AT&T Phone Center at the following locations: 


AT&T 
PHONE CENTER 


National Availability: 


Sears 

Sears Business Systems Centers 

JCPenney (participating stores) 

AT&T Phone Centers owned and 
operated by AT&T Consumer 
Sales and Service 

Alabama 

Holmes 

Alaska 

Yukon Office Suppty 

Arizona 

Bullock's 

The Federated Group 

Telephones. Etc. 

California 

AVC Computers & Communications 

Brentwood Communicalions 

Bullock's 

Compu-Phone 

Dow Stereo 

The Federated Group 

The Good Guys 

Harris Department Stores 

Imperial Stores 

The Phone Company 

The Price of His 

Satellite Relay 

Typewriter City 

Colorado 

Connecting Point 

Video Electronics 

World of Computers 

Connecticut 

Sonecor Systems 

Delaware 

Bambergers 

John Wanamaker 

Florida 

Home Owners Warehouse 

Georgia 

Connecting Point 

Home Owners Warehouse 

Hawaii 

Yukon Office Supply 

Kansas 

Jackson's Nursery & Fine Gift 

Peaches Video 

The Phone Connection 

Kentucky 

Cincinnati Bell Telephone РҺопеСепіег 

Louisiana 

All Star Audio 

Goudchaux/Maison Blanche 

Holmes 

New Dimensions 

Sound Trak Stereo & Video 

БЕ 

Bambergers 

Hecht's 

Public Phone Stores 


Massachusetts 
Lechmere 

Public Phone Stores 
Michigan 

Compu Ed 

Phone-A- Tronics 
Mississippi 
Holmes 

Missouri 

The Phone Station 
Nevada 

Bullock's 
Etectronics Unlimited 
Mew Hampshire 
Lechmere 

New Jersoy 

ARS 


Bambergers 

Drucker's Discount Warehouse 
Public Phona Stores 

Harry Strauss & Sons 

Tops Appliance City 

John Wanamaker 

New York 

A&S 

Eldee Appliance Stores 

J & R Music World 

Newmark & Lewis 

The Phone Galaxy 

Sound City 

Wiltoughby 

North Carolina 

Hudson Belk 

Ohio 

Cincinnati Bell Telephone PhoneCenter 
Northeast Appliance & Audio 
Public Phone Stores 
Oklahoma 

Button's Home Video & Electronics 
Pennsylvania 

A&S 

Bambergers 

Public Phone Stores 

John Wanamaker 

South Carolina 

Belk Simpson 

Union Phone Mart 

Texas 

Ali Star Audio 

Buttons Video 

ETS Telephone Center 
Highland Appliance 

National Telephone Center 
Sound Warehouse Video 
Videoland 

Video Gallary 

Virginia 

Eastern Shore Office Supply 
Hecht's 

Public Phone Stores 

Sat-Te! Communications 
Washington, D.C. 

Hecht's 

Public Phone Stores 
Wisconsin 

Ding-A-Ling Discount Telephone 
Теіе-Роп 
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REVIEW: LILITH 


The editor lets you 
split the screen 

into independent 
windows to display 
different portions of a 
file simultaneously. 


played in inverse video) and releasing 
the button. For example, you can delete 
an entire block of text by first selecting 
it with the mouse. You then activate the 
editor menu by pressing the middle but- 
ton, highlight the Delete option by mov- 
ing the mouse to it, and release the but- 
ton to perform the deletion. Similar op- 
tions within the editor menu let you 
move and copy selected blocks of text 
and search the file for a specified string. 

The editor also lets you split the screen 
into two or more independent windows 
to display different portions of a file 
simultaneously, You may edit different 
files in each window. 


OTHER SUPPLIED PROGRAMS 


A great deal of software is provided with 
Lilith; I'll briefly describe some of the 
major programs. 

А program that сап be of great help 
in software development is debug, the 
debugger. Whenever a program ends 
abnormally, Lilith automatically writes 
the contents of memory to the hard disk: 
you can then use the debugger to in- 
spect this memory dump. Photo 7 shows 
a screen display generated by the 
debugger. Probably the first thing you 
notice is the multiple windows: each one 
tells something of interest about the 
crashed program. The "procedure cail 
chain" window. for example. shows the 
calling sequence of the procedures ac- 
tive when the program stopped. You can 
inspect the programs source code in the 
"program" window, values of simple 
variables in the “data” window. and 
values of structured variables (arrays and 
records) in the "variable" window. 

Another important program, lara. is a 
document processor. Unlike the no-frills text 
editor, lara is designed to edit docu- 
ments that may use different fonts, 
underlining. various justification modes, 

{continued} 
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and so on. These options are displayed 
on the screen in true "what you see is 
what you get" fashion. If you specify that 
a phrase be italicized, for example, it is 
displayed in italics on the screen. (See 
photo 8 for a sample display.) А compan- 
ion program called laraprint generates 
a printed copy of documents created by 
lara on a laser printer. 

Lilith also provides two powerful "pic- 
ture processors : programs that let you 
easily create and modify charts. draw- 
ings, and illustrations. The sil program is 
primarily meant for editing schematic 
diagrams and other line drawings. 
Related software includes libraries of 
predrawn logic gates and electronic syrn- 
bols. The draw program handles more 
complicated illustrations (see photo 9]. 

Finally. the Lilith software includes a 
number of games, including Othello, 
pool and versions of Pac-Man and 
Missile Command. 


OPTIONS, PRICES. WARRANTY 


The basic Lilith machine costs 58000: 
this system has 256K bytes of memory. 
Expansion to 512K bytes costs an addi- 
tional $450. Expansion to | megabyte 
of memory will be "available soon? ac- 
cording to Modula Computer Systems: 
the price is not yet established. A hard- 
wood cabinet for Lilith costs $150. 


REVIEW: LILITH 


In addition to the 592- by 768-pixel 
display, Lilith can support a "portrait" 
video display with even higher resolu- 
tion. The monitor used has a white 
phosphor (instead of green) and mea- 
sures |7 inches diagonally. The resolu- 
tion is 832 lines of 640 pixels each, a 
taller and narrower display. This option 
is tagged at $1020. 

A laser printer with a Lilith interface 
is needed (at least for now) to get printed 
copies of documents and drawings com- 
posed by lara, sil. and draw. The price 
is $10,000. 

Source code for the major programs 
on Lilith is available at relatively low cost. 
For example. the compiler source code 
is 6160, the source code for the editor 
is $40, and the source code for the 
debugger is 580. 

As of this writing, all sales and service 
of Lilith computers are direct from the 
factory Modula Computer Systems 
Offers а 90-day warranty on the com- 
puter; repairs are handled by free re- 
placement of any defective subsystem 
(disk drive, memory board. еќс.). After 90 
days, defective subsystems are replaced 
for $200 per subsystem. 


PROMINENT FEATURES 


Lilith was designed to be a program- 
mers workstation for software develop- 


Photo 3: Lilitfs high-resolution video display. This display was generated by digitizing the 
output from a video camera. 


308 BYTE * SEPTEMBER 1984 


Source code for many 
utility programs, library 
modules, and system 
programs is on disk. 
This lets a programmer 
study examples 

of Modula code. 


ment. and it succeeds quite well. The sys- 
tem is both easy to learn and easy to 
use. As | developed some simple pro- 
grams in Modula-2, | found that the usual 
edit-compile-debug process is straight- 
forward: all components of the system 
work well together. 

One of Liliths most gratifying features 
is the consistent way the supplied soft- 
ware is implemented. When | was learn- 
ing how to use the system, ! was able to 
use many programs by simply trying 
things that had worked for me in other 
programs. | didnt have to try to 
remember different rules for different 
programs. 

ИНУ mouse is also a plus. | have 
heard that theres quite a debate going 
on сопсетіпр the proper number of 
buttons on a mouse: Are three buttons 
too confusing? Is one button too 
limiting? | had no problems adapting to 
Lilith's three-button mouse, although oc- 
casionally | did press the wrong button. 
Fortunately, Lilith never does anything 
drastic or irrevocable when such errors 
are made 

Lilith's virtues include the power of the 
library modules provided for Modula 
programmers. The library modules make 
it relatively easy to write programs that 
take advantage of Liliths outstanding 
hardware capabilities A programmer 
can quickly construct attractive and 
sophisticated programs by simply utiliz- 
ing library modules that let you use the 
mouse, different character fonts, win- 
dows, and so on. 

Another uncommon feature of Lilith is 
that the source code for many utility pro- 
grams, library modules, and major sys- 
tem programs is provided on disk. This 
lets an interested programmer study ex- 
amples of Modula code and makes it 
easier to upgrade the system. 

(continued) 
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C1084 Cosmos Enc 


How long is an idec? 


With Revelation* by Cosmos, it 
won't matter. Our variable length 

structure lets you think long or short 
without worrying about needing disk 
space you don't have, or squandering 
space you can't afford. Think of it. 
Relational Data Base Management 
Software that saves up to 4076 of your 
PC's disk space. 
ы» es decus = version 
Revelation uses plain English to 
create files, menus, entry screens, 
process information and gener- 
ate reports. Plus, you can build, 


Cosmos Inc. 19530 Pacific Highway S. 


customize and update your data base 
application without being an experi- 
enced programmer. 
When you introduce your IBM* 
PC or compatible to Revelation, 
you ll see it change into a friendly 
brute that can communicate with 
other computers. Álso featured is a 
hybrid full-structured programming 
with an interactive debug- 

ging tool for serious development 
work. 

Besides bringing the power, speed 


and flexibility of a minicomputer to 
your PC, Revelation works with 


COSMOS 
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MS/DOS™ so you can use all the 
popular microcomputer software 
packages with the applications you 
develop. 

Indeed, Revelation is easy to get 
along with. А veritable gentle giant. 
But, you need to know more before 
you decide to buy what may become 
your most valuable business tool. 

So call us at (206) 824-0942 and let 
us arrange for you to see what we've 
got here. 


MS/DOS" of Microsoft Corp. EM Po R 
PEE Ai Eeee Peau Mac 
PICK Operating System™ of PICK RYSTE 5, 


Seattle, WA 98188, (206) 824-9942 


Photo 4: A close-up of Lilith’s keyboard. 


To find how Lilith compared to more 
popular machines, | translated three 
standard benchmark programs from 
issues of BYTE into Modula-2 and ran 
them. The first benchmark. the Sieve of 
Eratosthenes, tests the speed of integer 
arithmetic and looping. The Modula ver- 
sion of the Sieve benchmark was taken 
from reference 1. listed at the end of this 
article. The Lilith did 10 iterations іп 4.7 
seconds, versus (for example) 22.1 
seconds for an equivalent C program on 
ап ІВМ PC. 

Тһе second benchmark is the 
Fibonacci-number generation bench- 
mark translated from a version in C (see 
reference 2). This benchmark measures 
the efficiency of recursive function- 
calling. The Lilith ran the benchmark in 
19.7 seconds, versus 72 seconds for a 
4-MHz CP/M 8080 machine running an 
equivalent C program. 

The third benchmark, intended to 
measure the speed of floating-point 
arithmetic, is an adaptation of the matrix- 
multiplication program from reference 3. 
The Lilith ran this in 0.633 second, com- 
pared with 16.8 seconds for a 6MHz 
CP/M 8085 machine running Pascal/ 
МТ+. 


LIMITATIONS AND DRAWBACKS 


The documentation is the primary dif- 
ficulty in using Lilith. Even for its pre- 
sumed target audience of experienced 
programmers, much of the documenta- 
tion is too terse. breezing over compli- 
cated issues and providing few ex- 
amples. Some sections of the documen- 
tation are out of date. for example. refer- 
ring to keys not on the keyboard or not 
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REVIEW: LILITH 


Photo 5: Lilith’s mouse. 


documenting features added to the 
latest version of the software: some of 
the newer programs and library modules 
have no documentation at all. 

While working on a simple program 
that would display different character 
fonts on the screen, | needed to use a 
procedure called LoadFont. which was 
in the library module Screen. LoadFont 
loads a font from disk into memory; you 
may then call other routines to display 
characters in that font. You must provide 
LoadFont with the name of the file 
where the desired font is to be found. 
of course. Font files have names like 
OLDENGLISH20.SCF and ChessSCF: 
the SCF extension is standard. The 
documentation doesnt say so. but you 
must omit the SCF extension when pro- 
viding the font filename to LoadFont: 
otherwise, the procedure does not load 
the file and causes an execution error 
when you try to use the font. 

| ran into still another documentation 
problem when | wanted to use Lilith’s 
real-time clock to time benchmarks: the 
documentation provides no information 
for accessing the clock, let alone how to 
use it as a timer. (1 solved the problem 
by perusing the source code for a sup- 
plied program that used the clock.) 

One regrettable feature of Lilith's 
operating system is that it imposes a 
limit of 768 files on the hard disk. (This 
limit is the cause of the Winchester disk 
being divided into 5- and |0-megabyte 
portions.) Since most files on Lilith tend 
to be relatively small, you'll reach this 
768-file limit while there is plenty of 
unused space on the disk. Worse. when 
this limit is reached, the editor and com- 


piler start behaving strangely, refusing to 
create files and not saying why. 

Several programs provided with Lilith 
arent completely debugged: the most 
common problem is that they crash 
when provided with unexpected input. 
Fortunately, such problems are found 
largely in the games: the pool-playing 
program. for example exits with a 
cardinal-overflow error if you hit the cue 
ball too hard in the wrong direction. A 
utility program to display fonts signals 
a range error if you forget to specify the 
normal SCF extension for a font file 
Such bugs mar an otherwise outstanding 
system. 

My other complaints are of the “it 
would be nice if" variety. For example. 
it would be nice if the editor had a 
search-and-replace command in addi- 
tion to the simple Find command. |Ас- 
tually. a word processor is severely handicapped 
without a search-and-replace function... .GW.]. 
Lilith has a one-level file directory struc- 
ture: a hierarchical one would be easier 
to use. The cable connecting the video 
monitor to the system unit is much too 
short and severely constrains conve- 
nient placement of the video-display 
unit. 

[Editor's Note: While using the Lilith dur- 
ing the editing of this review. | found most of the 
supplied programs hard to use or poorly docu- 
mented. Of course. our definition of ease of use 
changes with (he passing years. When the lara 
word processor was created. perhaps nobody minded 
having to type in the name of the font 6lTIMES- 
ROMANI2B for eample—to change the size and 
style of text. (However, this is what you have to 
do every time you want to change type fonts in 
lara.) Products like Macintosh and Lisa. which 


allow font selection from a pull-down menu, have 
increased our expectations of what makes a pro- 
gram easy to use... GW] 

Other quibbles speak to Niklaus 
Wirth's goal of rich interaction between 
Lilith and the user. A sound-generation 
capability would be a welcome addition 
to the Lilith's graphics-oriented display 
and its mouse pointing device. Unfor- 
tunately. no sound-generation capabili- 
ty is provided on Lilith, not even the 
usual Controi-G beep found on most 
machines. A color display would aiso im- 
prove the user interface. Lilith is an open- 
ended system. fortunately: it should be 
relatively simple to add those 
capabilities to existing machines, if the 
hardware becomes available. 


REVIEW: LILITH 


SUMMARY 


Lilith is a powerful and versatile com- 
puter system that's nearly an idea! too! 
for software development. The underly- 
ing soundness of Wirth's design goals is 
verified by the number of manufacturers 
coming out with machines with features 
similar to Lilith's: high-resolution bit- 
mapped screens. a plethora of fonts that 
can be displayed. mice (and other point- 
ing devices) windowing. and so on. 
Lilith has the potential to be an ex- 
cellent machine for people other than 
programmers. А computer that is easy 
for programmers to use can also be 
made to perform well for more general 
purposes. Lilith’s success will depend 


largely on how quickly high-quality (and 
well-documented| applications software 
becomes available № 
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Photo 7: A display generated by debug. the system debugger. 


Photo 8: A display generated by lara. a document processor. 


Photo 9: A display generated by draw. an illustration editor. 
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desktop 
system with 
an impressive 
word- 
processing 
program 
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BY JEFFREY MAZUR 


jeffrey Mazur (POB 636. Chats- 
worth, CA 91311]. a videotape 
engineer with ABC TV. is the 
author of a book on the Timex 
2068 № be published by Howard 
W. Sams & Со 
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SYSTEM REVIEW 


The. Leading Edge 
Personal Computer 


A dd the Leading Edge Personal Com- 
puter to the growing list of com- 
puters that are compatible with the 
ІВМ Personal Computer (РС). The Leading 
Edge is a three-piece desktop system similar 
in appearance to the IBM PC. It features 128K 
bytes of RAM (random-access read/write 
memory). dual disk drives, built-in parallel and 
serial ports, and a clockicalendar with battery 
backup. The central processing unit operates 
up to 50 percent faster than that of the ІВМ 
PC. 


At $2695, the Leading Edge system com- 
pares favorably with similarly equipped ІВМ 
PCs and PC compatibles. While it does not 
offer an extensive array of bundled software 
like some others, the Leading Edge does 
come with MS-DOS, GW-BASIC, and a fine 
word-processing program. The machine 
wouldn't win any beauty awards, but it ap- 
pears to be well designed, very reliable, and 
quite powerful. The Leading Edge is manufac- 
tured by Mitsubishi in Japan. This same com- 
puter, with a slightly different keyboard, has 
also been sold as the Sperry Personal Com- 
puter. 

The only major feature missing on the 
Leading Edge is graphics capability. While the 
basic ІВМ PC doesn't have this either, most 
of the newer PC compatibles offer mono- 
chrome or color graphics as part of the stan- 
dard system. Of course. if you want graphics, 
you can add one of the many graphics boards 
available for the IBM. Five empty IBM- 
compatible expansion slots are inside the 
main system unit. Leading Edge will soon offer 
a two-board, color graphics adapter with ultra- 
high (640- by 400-pixel) resolution. 

One thing this computer is not lacking is 
adequate ventilation. A large fan takes care 
of this and makes the power light somewhat 
unnecessary. You can easily tell if the com- 
puter is on by just listening. In a business en- 
vironment this noise might go unnoticed. But 
in a quiet office or a den (this is a personal 
computer, пећ), the noise level produced by 
this fan is almost objectionable. On the other 
hand, it seems safe to say that the Leading 
Edge will not suffer any heat problems, even 
after filling up its peripheral slots. 


HARDWARE 


Like any good "clone" the Leading Edge sys- 
tem tries to retain a high degree of similarity 
to the IBM PC while offering a number of im- 
provements. As with the ІВМ, the Leading 
Edge consists of three separate units: the 
main system unit, a monitor. and a detachable 
keyboard. A three-foot monitor cable makes 
for a more flexible arrangement. The monitor 
even has a built-in stand. which lets you tilt 
the display for easy viewing. 

As for the main system unit, it has roughly 
the same (oversize. in my opinion) dimensions 
as the IBM PC but is not as aesthetically pleas- 
ing as the IBM and some other similar ma- 
chines. The front panel is made of plastic. The 
rest of the box is surrounded Бу a sheet-metal 
cover. The two disk drives are mounted hori- 
zontally on the right side of the machine. Just 
below the drives are the power switch and in- 
dicator. Hooray for an easy4o-find power 
switch: some manufacturers find the place 
that's hardest to reach on their machine and 
then put the power switch there. By the way. 
the power indicator is actually a little more 
than meets the eye: according to the manual, 
this LED (light-emitting diode) is software con- 
trolled. which means it can be used by a pro- 
gram to signal some condition. | doubt it will 
get much use. but it could prove handy for 
machine-language programmers. 

On the left side of the box is the keyboard 
connector. This standard five-pin DIN 
(Deutsche Industrie Norm) connector sup- 
ports compatibility with any keyboard de- 
signed for the IBM PC. The rear of the com- 
puter has the monitor and main power 
sockets. the serial port. the external drive port. 
the parallel port. and the monochrome video 
connectors. Just to the right of the serial con- 
nector are eight DIP (dual-inline pin) switches. 
which control the processor speed, hardware 
self-test, and boot device. 


VIDEO DISPLAY 


The monochrome monitor that comes with 
the Leading Edge system retains hardware 
compatibility with the IBM; that is. it uses a 
TTL (transistor-transistor logic) interface with 


separate video, sync, and intensity control and 
18-kHz/50-Hz scanning frequencies. Each 
character is created within a 9 by 14 dot 
matrix. Subtracting spaces between characters 
and lines leaves a 7 by 9 character matrix (plus 
two more rows for descenders). The Leading 
Edge uses a sans serif font. 

The literature on the Leading Edge specifies 
a green-phosphor monitor. | was pleasantly 
surprised when my unit came with an amber 
screen. Either the company Is switching colors 
or it ran out of green screens. І found this 
amber monitor to be one of the best I’ve seen. 


KEYBOARD 


The Leading Edge keyboard is sort of a cross 
between the iBM PC and Key Tronic key- 
boards. Unfortunately it incorporates the 
worst features of each. The layout of the keys 
is identical to the ІВМ (see photo 2), dis- 
regarding the complaints of touch-typists con- 
cerning certain key placements. Of course. this 
layout adds slightly to the compatibility with 
the IBM PC: for example, keyboard overlays 
designed for the iBM will work with this key- 
board. 

The feel of the keys is similar to the Key 
Tronic keyboards with no audible or tactile 
feedback. The keys respond to the lightest 
touch. Some people find these keyboards too 
sensitive and may require a little getting used 
to. І hunt and peck. so 1 think most of the new 
PC-type keyboards are a dream to use com- 
pared to some others. I wonder if we'll ever 
see variable "touch" controls on a computer 
keyboard like those on electric typewriters. 

There are no indicators on the keyboard for 
the Num Lock and Caps Lock functions. and 
the Shift. Tab. and Return keys are denoted 
with arrows, as on the IBM PC keyboard. Auto- 
matic repeat is supported on all keys. as well 
as true N-key rollover (you can hold down as 
many keys as you like and the keyboard still 
reads each key correctly). Two little feet at the 
rear of the keyboard enable you to tilt it 
slightly. 


MICROPROCESSOR 


Inside the Leading Edge computer resides an 
8088-2 microprocessor. This is an 8-MHz ver- 


sion of the chip used in the IBM PC. Normally, 
this microprocessor runs at 7.16 MHz. which 
is exactly 50 percent faster than the IBM's. 
When the processor is accessing mother- 
board RAM or КОМ (read-only memory), it 
can run at the faster speed. During direct 
memory access, I/O (input/outputf operations, 
or peripheral card access. it slows down to the 
4.77-MHz speed used by the IBM. This 
assures compatibility for boards designed to 
plug into the IBM PC. You can also perma- 
nently switch the processor into 4.77-MHz 

(continued) 


Photo 1: The Leading Edge Personal Computer with a monochrome monitor. 
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The disk-drive MTBF 
(mean time between 
failure) is listed at 
20,000 hours, 
compared to 8000 


hours for the IBM PC. 


operation with a DIP switch accessible 
from the rear of the machine. Two other 
switches indicate the presence of an 
8087 numeric data coprocessor and 
select its clock speed. 


MEMORY 


Leading Edge is sure to draw criticism 
for its 128K-byte maximum mother- 
board memory. You must purchase an 
optional board to add memory—and 
you will want to add more. Of course, 
the benefit is that this board will let you 
easily increase the memory size up to 
the 640K-byte maximum. When | 
bought my machine, the Leading Edge 
memory board was being offered at a 
very reasonable price. Since the word- 
processing program (as well as many 
others) performs much better with 256K 
bytes, the additional board seems 
worthwhile. As with the rest of the elec- 
tronics in the computer, this board is 
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obviously extremely well made. 

The motherboard has 16K bytes of 
ROM that contains the bootstrap and 
BIOS (basic [/O system) for the DOS 
(disk operating system). Another 4K 
bytes of ROM provides a self-test pro- 
cedure that automatically checks out 
the hardware every time the system is 
reset. This self-test can be defeated by 
one of the DIP switches on the rear of 
the unit. However, even with 256K bytes 
of RAM. it takes only about one second 
to complete the test—much faster than 
a comparably equipped IBM PC. An 
empty socket is available for another 4K- 
byte ROM that can be used for soft- 
ware-protection schemes. 


FLOPPY-DISK DRIVES 


The Leading Edge system comes with 
two half-height, double-sided, double- 
density floppy-disk drives. Under MS- 
DOS 1.25, each drive holds 320K bytes. 
Storage will increase to 360K bytes 
when MS-DOS 2.0 is released for this 
machine. 

Several types of disk doors are pop- 
шаг: the traditional опе-ріесе, flip-up 
door: the sliding door; and the door 
with a locking lever. The drives on the 
Leading Edge use none of these mech- 
anisms. Instead, the door consists of 
two parts. There is a pivoting push bar 
below the disk slot, and above it is a 
movable arm attached to the clamping 
apparatus. By pressing in on the lower 


Photo 2: The keyboard of the Leading Edge. Note that the Rey layout is identical to that 


of the IBM PC's keyboard. 
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piece. the upper arm snaps open, eject- 
ing the disk in the drive. The new disk 
can then be pushed in until it seats. At 
this point, if you change your mind and 
want the disk back out, you simply tap 
the upper arm and the disk pops out. 
Otherwise. as you lower the arm to lock 
the disk in place the drive spins 
momentarily. This assures that the disk 
is centered properly before it is 
clamped. These drives seem to be of 
excellent quality and have performed 
flawlessly to date The MTBF (mean time 
between failure) is listed at 20,000 
hours, which should give some indica- 
tion as to their reliability. IBM's drives 
are rated at 8000 hours MTBF. 


POWER SUPPLY 

Leading Edge's system uses a switching- 
type power supply capable of deliver- 
ing approximately 100 watts. This is a 
considerable improvement over the 
ІВМ PC and should prove reliable with 
any combination of peripheral cards. 
Since a hard disk is not meant to be 
mounted internally, there should be no 
problems with the power supply. Thanks 
to the abundant cooling provided by 
the fan, which is mounted on top of the 
power supply, there should be little con- 
cern about overloading this computer 


INTERFACES 


The Leading Edge computer uses a 
monochrome video/printer adapter 
card similar to the one in the IBM. The 
printer port is Centronics compatible 
but uses a female DB-25 connector. 
Cables are readily available to connect 
the computer and the printer. A serial 
port is also provided. The hardware is 
identical to the IBM PC's, and most off- 
the-shelf communications packages 
should work. Perfect Link ran perfectly; 
PC-Phone worked fine in the terminal 
mode but had a little difficulty during 
Christensen protocol transfers (the files 
eventually made it but not without a 
considerable number of time-out er- 
rors). | tested these programs using a 
direct serial link between an Eagle 11 
computer (running Modem7) and the 
Leading Edge computer. 

The floppy-disk controller card in the 
Leading Edge can handle up to four 
drives. Two external drives can be at- 
tached via a connector on the back of 
the machine. These drives (as well as the 
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AT A GLANCE 


Name 
Leading Edge Personal 
Computer 


Manufacturer 

Leading Edge Products Inc. 
225 Turnpike St. 

Canton. MA 02021 

(617) 828-8150 


Components 
Processor 


8088-2. 1678-dit. 
7,15544.77-MHz 

Display 

II -inch diagonal green or 
amber external monitor: 80 
characters by 25 lines 


Keyboard 

83 keys: layout identical to the 
ІВМ PC's 

Storage 

Two internal, half-height. 
54-inch floppy-disk drives 
VO Interfaces 

Parallel printer port. RS-232C 
asynchronous serial port. 
floppy-disk connector for two 
more drives 


Software 

MS-DOS 1.25, GW-BASIC. 
diagnostic disk. Leading Edge 
word-processing program 


Options 

Memory board with 128K 
RAM, socketed to accept a 
total of 512K: ultrahigh- 
resolution color graphics 
board set: Multiplan spread- 
sheet program 


Documentation 

Operator's guide and technical 
reference manual. 300 pages: 
MS-DOS manual. 420 pages. 
BASIC manual. 270 pages: 
Leading Edge word-processor 
manual and training aids. 250 
pages 


Price 

Standard system (128K), 
$2695: with 256K memory 
and graphics board. $3120 


El eane cose rc 
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The Memory Size graph shows the standard and 
optional memory available for the computers 
under comparison. The Disk Storage graph 
shows the highest capacity of a floppy-disk drive 
on each computer. The Bundled Software graph 
shows the number of software packages in- 
cluded with each system. The Price graph shows 
the costs of the Leading Edge and the IBM PC 
with two $*-Inch. double-sided. double-density. 


floppy-disk drives: a monochrome monitor with 
connection apparatus; color-display capability: 
a printer port and a serial port; 256K bytes of 
memory: the standard operating systems for the 
computers being compared: and their standard 
BASIC interpreters. The Apple Пе includes a 
monochrome monitor. two disk drives. 64K 
bytes of memory. a printer port. and a seríal 
port. 
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The rear panel of the Leading Edge. Note the serial connector and 
microswitches in the lower center. 


DISK ACCESS IM BASIC (SECONDS) ` 
250 


FORMAT/ DISK COPY FILE COPY 


BB іслгінс ence rc 


The graphs of BASIC program performance and disk access in BASIC 
show the times for running the benchmark programs (see "The 
Chameleon Plus" by Rich Krajewski, June BYTE. page 227). The 
Leading Edge used GW-BASIC running under MS-DOS 1.25, and the 
clock speed of the microprocessor was 7.16 MHz. Тһе ІВМ PC was 
tested using BASICA running under PC-DOS 2.0 with a clock speed 
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The inside of the Leading Edge. The disk drives are at the upper left 
(front) of the machine. 


BASIC PERFORMANCE (SECONDS) 
250 


RECALCULATE 


C ] АРРЬЕ ПЕ 


of 4.77 MHz. The System Utilities graph shows how iong it takes to 
format and copy a disk (adjusted for 40K bytes of disk data} and 
to transfer a 40K-byte file using the system utility programs. The 
Spreadsheet graph shows how long the computers take to load and 
recalculate a 25- by 25-cell spreadsheet. The spreadsheet used was 
Microsoft Multiplan. 


Circle 282 on inquiry card. — 


Goahead, Ship ineo something comlortable. Ware the Report Writer that links veur accounting dala to popular 
most comfortable, most sophisticaed microcomputer ac spreadsheets, word processors and graphics software. 
counting seolbwane in the world. Open Systems, Account Assuring vou the luxury ol a perfect sofliware (i, 
лу, sedan se пей tp features, n eun handle the complex | he fact is; Open Systems meets the meeds of tudin S 
problems af ойлуу small business with unprecedented case. small business so completely, НУ become one ol the best 
Нине seo thedbbe, it rums on all popular merocamputlers, ling lines of accounting sollwan on the market: More 
Ad can prow: night along with vour business needs. Ihan 300,000 accounting products are providing compre 

No ег accounting software line is socomplete. МУШ а hensive accounting: solutions for businesses throughout 
Choe ol General Ledger, Accounts Receivable, Accounts Ihe world. Now thats comlorting. Call Open Systems 
хаме, Inventor, Pavroll, Job Cost, Soks Order, Purchase right now. And pet vour mind of the hooks. 

Order and Fixed Assets well asa For the dealer nearest vou call 1-800-328-2276 


А = г тти T - 


" OPEN SYSTEMS 430 OAK GROVE, MINNEAPOLIS, MN 55403 - А UCCEL Company 
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Software packages such 
as WordStar, CalcStar, 
VisiCalc, Lotus 1-2-3, 
aBASE Il, and 
MultiMate all worked 
without a hitch 

on the Leading Edge. 


two internal ones) can be either 
standard-density (320K-byte) or high- 
density (1.3-megabyte) units. 

The Leading Edge Personal Computer 
also contains a built-in clock/calendar 
circuit with battery backup. This circuit 
enables the computer to keep track of 
the current date and time, even when 
the computer ís turned off. A small 
nickel-cadmium (nicad) battery keeps 
the circuit running for as long as two 
months without power. When the com- 
puter is turned on, this battery is 
recharged. 


SOFTWARE 


No computer system is complete with- 
out software, and the Leading Edge 
comes with a small but powerful set of 
programs, including MS-DOS, the oper- 
ating system necessary to make the 
computer tick, and GW-BASIC, a very ex- 
tensive BASIC interpreter. Although MS- 
DOS and GW-BASIC are not exactly the 
same as PC-DOS and BASICA, most 
programs are compatible with the two. 
Some programs, such as the IBM 
tutorial disk, refuse to work at all in the 
Leading Edge. A couple of BASIC pro- 
grams written on Іһе ІВМ PC also 
generated curious error messages when 
run under GW-BASIC. Software pack 
ages such as WordStar. CalcStar, Visi- 
Calc. Lotus 1-2-3, dBASE ПІ, and Multi- 
Mate all worked without a hitch. Also. 
PC-DOS 110 and PC-DOS 2.00 disks 
from IBM both booted and ran fine on 
the Leading Edge computer. 


LEADING EDGE WORD 
PROCESSOR 

The Leading Edge word-processing pro- 
gram was actually written for the IBM 
PC and sells separately for $100. It is a 
wonderful program—one of the best 
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Гуе seen—and it influenced my decision 
to get this computer. 

A thorough review of the Leading 
Edge word processor would fill another 
article, so I'll give you just a few reasons 
why | like this program. First. it seems 
to do almost anything I would ever want 
to do with a word processor (short of 
showing different fonts on the screen 
like the Macintosh). Special formatting 
and printer codes are not embedded in 
the text. which keeps the screen free of 
such clutter. Underlining is shown on 
the screen. and other attributes (italics, 
subscripts, superscripts, and boldface) 
are shown in reverse video. Text is auto- 
matically saved whenever you pause to 
think. This feature saved me a consider- 
able amount of work one night when 
the power failed momentarily: | was 
almost in shock when | turned the com- 
puter back on and found every letter 
perfectly intact. The program supports 
multiple glossaries of frequently used 
text or keystrokes. With a feature called 
"archived delete" you can restore any 
deleted text. The list of features goes 
on and on. 


MS-DOS 


The Leading Edge personal computer 
comes with MS-DOS version 1.25. This 
version is quite similar to IBM's PC-DOS 
1.1 and thus provides "disk compatibil- 
ity” with the IBM and other similar 
machines. When MS-DOS is normally 
booted (after power-on or via the Ctrl- 
Alt-Del soft reset), a title message 
displayed on the screen is followed by 
prompts to enter the current date and 
time. With most other MS-DOS ma- 
chines. including the IBM PC. this is how 
you set the computer's interna! clock. 
You have to repeat this procedure every 
time you turn on the computer or 
reboot а disk. What a pain! | will never 
understand why Big Blue neglected to 
include a battery-backed clock/calendar 
circuit on its PC. It certainly doesnt cost 
that much. 

The only people who benefit from the 
lack of a clockécalendar circuit are the 
third-party manufacturers of PC-related 
hardware, most of whom have a clock/ 
calendar function available either as а 
stand-alone board or as part of a multi- 
function card. To use these clocks effec- 
tively. you must also add a utility pro- 
gram to each of your disks and then use 
the AUTOEXEC function to execute the 


program automatically upon booting. 

With the Leading Edge computer. 
however, the system date and time are 
automatically set by an internal battery- 
backed clockcalendar every time the 
system is booted. Thus the date and 
time queries after booting are usually 
superfluous (they сал be used if the set- 
ting of the clockcalendar needs to be 
changed]. You can bypass this portion 
of the booting process by having a file 
named AUTOEXEC.BAT on the disk. If 
such a file exists on the disk being 
booted, the contents of this batch file 
are executed immediately after the 
operating system is loaded. Therefore, 
it makes sense to create an AUTOEXEC 
file on every disk that might be booted 
on the Leading Edge. Even a null file (a 
file that contains no commands} avoids 
the necessity of hitting the Return key 
twice to bypass the date/time entry. 

Using an AUTOEXEC file. | discovered 
a minor quirk in the impiementation of 
MS-DOS on the Leading Edge. After 
creating an AUTOEXEC file on a disk. 
you may want to boot the disk without 
running the AUTOEXEC file. With other 
MS-DOS machines (including the IBM 
PC). if you want to prevent the AUTO- 
EXEC file from running, you press Con- 
trok while the disk is booting. This ter- 
minates the "batch job" and throws you 
back to the operating system with the 
usual A: prompt. 

You should be able to press Control- 
C anytime while the disk is booting to 
halt the AUTOEXEC file before it begins. 
On the Leading Edge. however, doing 
this can cause the computer to hang up. 
If you press Control-C before the title 
message appears, the disk drive con- 
tinues to spin and the keyboard locks 
up. The only recourse is to turn the 
computer off and then back on again. 
Of course. if you patiently wait for the 
title message to appear and then quick- 
ly type a Control. you can achieve the 
expected result. 


DOCUMENTATION 


Four manuals come with the Leading 
Edge system. A combination operator's 
guide and technical reference manual 
contains simple operating instructions 
and considerable hardware and soft- 
ware details. Two other manuals 
describe MS-DOS and GW-BASIC. (The 
MS-DOS manual includes information 
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tation on a video monitor by using the Penpad. 
Penpad is the only mp tablet in the world 
that lets you run your PC with one hand. Draw, 
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DLP and others. It can read your writing and display 
AL A it in dozens of type styles. 

ates With our custom graphics software, Pendraw™, 
Wat an easy-to-use 4-color program, or our advanced, 
Мы 16-color VIDEOGRAM™, you can do іп hours what 
үтер once took days or weeks. 

АУ: There is no better remedy or the pains of an upcoming presentation, 
> — во take two aspirins and call your IBM PC dealer in the morning. 
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EPSON PRINTERS 


80 COLUMN PRINTERS 
RX-BO 100 c.p.s. Tractor оп! 
RX-BOFT. 100 с.р.в. Tractor/Friction 
FX-80 160 с.р.в. Tractor/Friction 


132 COLUMN PRINTERS 
RX-100 100 c.p.s. Tractor/Friction 
FX-100 160 c.p.s. Tractor/Friction 

NEW Near Letter Quality 
PRINTER 
LO 1500 200/97 c.p.&. Tractor/Friction 


CABLES/ACCESSORIES 


Cables hor Ерера 
mee ntes афа ae 4 a tava ; 32.00 
CBS809 10 ft. 26/25 pin parella! for ИМ — .......... MS ҒҒ... 2... 28.00 
EDEIS an. DUAE ure prelia tor А ~ Д URGENT : МЕ E. қ .-. .. 28.00 
CRSBTS 10 М. 28 pi standard 98-238 [Fully leaded) . A „Жаз. ..... 1285.00 
CB5820 ВК. paralial for TRE BO Modal I-Hi-IV Tm (4 | i . » 2.00 
R81Y RS-P32 Y cable for TI-89/4A cU m | А o. + 85.00 
Witerfaane 
CARDCO G | Е . £8.00 
APRLE СИМЕНС DX s 95.00 
БАРЕ е , 408.00 
Guttered (14K) GRAPPLER PLUS Ж E. . А 165.00 
Mies deae dl ! 5 . 20.00 
B181 IEEE-AGB ім " ге” Dep Е ,. 20.00 
— лем 
Lee pd Mo m printare к - " : X ТТ ., 200 
DAA 193 For EPSON 138 col. printera ..... Р | à қ m "SM woe, 6.00 
Elek-Teh Duet Covers svailable for most medels . қ Ph»sqonsabubauebéóHda su PED 
VITO. MUN. OMG. 810.00 Maetercand or Sui ЕРАНИ ныл иным Mensy Grd, Bars. Cheuk [Ё =ke. іл пы, ан Ва Tt 
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Put labels 
on your list. 


© = | — € ы N ^ 
Мекі time you shop for computer supplies, pick up a packat. 4 

Avery's new self-adhesive labels. By putting all your а 

lists 6n labels, you get móre done in less time. Name badge 


е labels, shipping labels, piggybacks and new clear labels are e 
also available. 
The labels are designed especially for micro computers. 
РЕЧ Апа they're packaged to fit neatly behind your printer. Look 


for them wherever you buy computer supplies. 
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Е A Avery Label - 
An Avery International Company ad 

Ф Business Systems Division е 


Circle 34 for Dealer inquiries. 
320 BYTE = SEPTEMBER 1984 Circle 35 for End-User inquiries. 


REVIEW: LE PC 


on the MS-MACRO86 Macro Assem- 
bler. MS-LIB Library Manager, and MS- 
CREF Cross Reference Utility, but these 
programs are not supplied with the 
computer.) The manual that covers the 
Leading Edge word-processing program 
is written exclusively for inexperienced 
users. But just as people can sometimes 
get a bit too friendly, documentation 
can be overly user friendly to the point 
where important information is left out. 
1 had to call Leading Edge's software 
hotline a couple of times to get infor- 
mation that should have been in the 
manual. 


SUPPORT 


Leading Edge's customer support is 
another selling point for its computer. 
Two toll-free numbers are available for 
technical help: one is for questions 
about the computer, the other is for 
questions about software. When | called 
the software hotline. the person who 
answered the phone actually knew what 
she was talking about and was able to 
quickly answer my questions. My expe- 
rience with the technical hotline was not 
as pleasant. When | called about the 
Control-C problem. | talked to a guy 
who didnt know much about what he 
was doing. After | patiently explained 
the problem to him. he rudely refused 
to believe that the computer was doing 
what ] said. When І asked to speak to 
someone else, it was suggested that 1 
call the software hotline. Doing so put 
me in touch with a more courteous per- 
son who had a computer in front of 
him. After confirming the problem, he 
thanked me for bringing it to the com- 
pany's attention and said Leading Edge 
would try to find a solution. | guess | 
know which number to call if | ever have 
any more problems. 


SUMMARY 


As with all PC compatibles. you trade 
a little software compatibility and the 
letters /BM for extra features and state- 
of-the-art design. All of the built-ins on 
the Leading Edge (i&. parallel and serial 
ports, clock, MS-DOS. word processor) 
cost extra with the IBM PC. The faster 
clock rate in the Leading Edge is cer- 
tainly another point in its favor. Апа, of 
course, saving about S1000 off the price 
of a similarly equipped IBM doesn't 
hurt. The Leading Edge computer is a 
reasonable alternative to the IBM PC. в 


Sentinel 
Color 
Diskettes. 


Introducing a practical new time-saving 
approach to help vou organize data storage. 
Classify information by diskette color: for 
example, receivables in green, payables in 
red, inventory in blue, purchasing in orange. 
and so on... 


Each Sentinel Color Diskette has a lifetime 
guarantee; 100% certified at levels which 
meet or exceed all criteria necessary for 
accurate, error-free read/write operations. 


Phone toll-free for the name of the dealer nearest you: 
1-800-323-5005 (in Massachusetts 1-800-323-5001). 


Sentinel 


TECHNOLOGIES 
One Sentinel Plaza. Hyannis. МА 02601. 
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. Herbie Bri 
just destroy 
that all floppy di 


has 
emyth 
y discs are 
created equal. 


They scem equal. Until you look at floppy stiffer. Stronger. And your data safer. 
the seams. o resist bulging, warping, puckering, 
That's where cquality ends. or opening up. 


Most companies seal their discs with a 


MEMOREX SOLID-SEAM BO 


spot herc, a spot there. Leaving most of | NDING: 
each seam not sealed at all. е cvery scam Tis 
| is sealed shut. Tight 
Sooner or later, the scams might do what as a dirum. 


comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails—even a four- 
vear-old's, like Herbte—can catch and snag 
in those wide open spaces. 

That’s sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your drive. Ruin your drive 
head. Lose vour data. 

So much for their scams. Ours arc 
different. - 
To resist all the things that сап jam 
THE SLOPPY FLOPPY: your drive, ruin your drive head, or lose 
Scaled with a spot here, your data. 

а spot therc. Leaving — Which proves that a Memorex floppy 
unscaled scams nr жы b 
everywhere. disc isn't equal to all the others. It’s better. 

Solid-Seam Bonding 1s just onc example 
of the extra care that goes into every 
Memorex floppy disc. Be it 87 544" or the 
new 3%” Extra care that lets us guarantee 
every Memorex disc to be 10096 error-free. 

The next time you're buying a floppy 
disc—or а few hundred of them- just 
remember this: 

It's always better то be safe than sloppy. 

For more information on the full line 


Memorex uses a process we developed, products, including computer [ 
called Solid-Seam Bonding. tape, call toll-free: 800- 
Solid-Scam Bonding seals shut every inch 222-1150. In Alaska 
of every scam ofevery Memorex*floppy disc. and Hawaii call collect: 

Tight as a drum. That makes the Memorex 408-987-2961. 


Your Data. When it matters, make it Memorex" 


| | | 
aol Memorex Corporahon 


1984 Memorex Corporahon 
A Burroughs Company 
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HOW TO GET 


10 LBS. OF DATA 


Alloy's PC- STOR gives high performante hard disk storage and 
file-oriented backup to users of IBM, Eagle, Columbia, and Corona. 


compatible. 38 millisecond 
access time. Integrated tape 


In one compact, stack- 
able, attractive package, 


the remarkable PC-STOR backup. TIP-SIX, powerful 
from Alloy combines the latest Winchester не. oriented backup software. Established 
hard disk performance with the industry's network compatibility. 

finest file-oriented tape backup system. It For the finest in 

lets you locate, retrieve, and reposition data hard disk storage with 

quickly, precisely, and easily. For ІВМ PC file-oriented backup, 

and IBM compatible users, PC-STOR's new find out more about 

Winchester hard disk offers a choice of 20 PC-STOR. See PC-STOR 

to 170 megabytes of storage with access in action at Computer- 

up to 4 times faster than the IBM-XT system. land; Businessland, 

And it has been specially designed to be and at your local 

easy to use. Here are just some of its dealer. Or call Alloy 

remarkable features: DOS 2.0 or CCP/M today at1617) 875-6100. 


Alloy Computer Products, Inc., 100 Peansylvanio Ave., Framingham, 
Massachusetts 01701. 1617) B75-6100, TW X; 710-346-0394 


НТ ES In Europe: Alloy Computer Products [Е море] Ltd., 


San Francisco, Sepi. 6-0 BOOTH 928 Cirencester, Gloucestershire, England. Tel. 0285- 68709, Tix: 43340 
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Featuring a 
large 
software 
library and 
unusual disk 
controller 
ЕЛЬ 
BY JOHN HEILBORN 


SYSTEM REVIEW 


The Morrow MD-11 


iven the proliferation of new com- 

puter systems, the drive for market 

share may cause manufacturers to 
make marketing claims that require close ex- 
amination. In the case of Morrow Designs 
new MD-II. the company said it aimed to 
deliver an attractively priced computer with 
above-average operating speeds and a higher- 
than-normal number of bundled software 
packages. Relatively modest goals. to be sure: 
so let's see how close they came to the mark. 

The MD-11 arrived in two boxes: one con- 
tained the MD-11, 13 software disks (8 applica- 
tions programs and the operating system), and 
nine manuals; the other box held the MDT-60 
terminal and its documentation. 

The system unit consists of a 384K-byte 
floppy-disk drive an II-megabyte hard-disk 
drive, and 128K bytes of RAM (random-access 
read/write memory) run by a 4-MHz 280А pro- 
cessor. The Z80A uses 128K bytes of RAM 
because the operating system is Digital 
Researchs new CP/M Plus (also known as 
CP/M 3.0). Ordinarily the Z80A can access 
only 64K bytes of RAM, but by using bank 
switching. the operating system can handle 
128K bytes of RAM by looking at it in 64K- 
byte chunks. In fact, һе MD-11 uses whatever 
portion of the bank is currentiy available as 
an intelligent RAM and thereby improves 
overall throughput. 

A look at the back of the MD-11 reveals five 
№ ports: auxiliary, Е5-422, printerfmodem. 
parallel, and terminal. 

In reality, the auxiliary, printer/modem, and 
terminal ports are RS-232C serial connections. 
The 85-422 port uses the same address as the 
auxiliary port and is designed for high-speed 
communication with a mainframe computer. 
If you decide to use the RS-422 port you will 
need to get your own software to support it 
because the MD-11 operating systern currently 
does not recognize it. 


THE MDT-60 

VIDEC-DISPLAY TERMINAL 

The MDT-60 keyboard has 91 keys including 
9 function keys, and separate Set Up. Help. 
Home, and Erase keys. A smaller keypad holds 
the numeric keys. Aithough the arrangement 


of the curser-control keys is slightly unusual 
(see figure 1; note that the Up cursor key is 
in the center position and the Home key is to 
the left of the cursor cluster], it only took me 
a few minutes to get used to it. 

The 12-inch green-phosphor display screen 
supports standard, reverse, and half-intensity 
video. You can also program the cursor to be 
either a solid block or a simple underline, 
steady state or flashing. Table 1 lists the com- 
mands that control these functions. In addi- 
tion to these commands, you can toggle the 
entire screen between standard and reverse 
video by entering Esc-K-0 for standard video 
or Esc-K-] for reverse video. 

To enter either of these commands, simply 
type them in at any CP/M prompt. 


SETTING UP THE SYSTEM 


After you unpack the system components 
(system unit. keyboard. and display screen). 
assembling them takes about one minute. The 
terminal is connected to the system by a single 
RS-232C cable that comes with the terminal. 
Both units plug into a standard wall outlet. If 
you have a printer, it connects to the back of 
the systern unit and can be configured auto- 
matically the first time you turn on the system. 

Once you connect and plug in these parts, 
switch them on and the computer begins a 
onetime-only self-check to confirm that the 
data on the hard disk arrived intact. The 
MD-11 then sets out to learn the software and 
hardware configuration you've established. 
This is a fairly long process, so the computer 
occasionally displays encouraging messages 
to let you know everything is okay. 


THE Co-PiLoT 


When you turn on the MD-1]1. it first initializes 
and then goes directly into a program called 
Co-Pilot. Co-Pilot displays a hard-disk 
application-program menu (see photo |). 
Pressing the number key that corresponds to 
an application program will cause Co-Pilot to 
immediately switch to the program and dis- 

(continued) 


езбзееебаеевебеебіьвбееоогеетозаавефаврьаееебье ва E] 


John Heilborn is a writer whose company, Think Works, 
is located in Castro Valley, CA 94546. 
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REVIEW: THE MD-11 


Figure 1: Morrow arranged the cursor-control keys in what might be termed an 
inverted-modified diamond and placed them at the upper right of the keyboard with 
Help to the left of Home and Erase to the right of Right cursor. 


Table 1: Not only is the cursor programmable {as shown here}. but you can toggle 
the entire screen between standard and reverse video by invoking the Esc-K-O and the 
Esc-K-1 commands, respectively. 


Cursor Programming Control Codes 


.. block, slow blink 

,. block. fast blink 

. block. no blink 
underline. slow blink 
. underline. fast blink 
underline. no blink 
no cursor 


Es СО... 
Esc G 1. 
Ex С 1... 
Esc G 3 
Esc G 4 
Esc C 5. 
Esc С 6. . 


play the screen shown in photo 2. The 
program then takes over. After you ter- 
minate the application, Co-Pilot once 
again takes control. displaying the op- 
tion menu. 


СР/М UriLiTIES 


In addition to the eight application pro- 
grams. Co-Pilot also gives you access to 
seven CP/M utilities and a training pro- 
gram. The CP/M utilities provide such 
standard housekeeping functions as for- 
matting new disks, copying files. display- 
ing the directory, and renaming or eras- 
ing files. 

The Utility menu contains another fea- 
ture of considerable merit—fundamen- 
tal training in CP/M. If you enter item B 
from the Utility menu you can take a 
crash course on the operating system. 


CUSTOMIZING THE SYSTEM 


When you first start up the system 
(either by turning it on or by hitting 
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Reset) it initializes itself and then looks 
for a file called PROFILE.SUB. PRO- 
FILE.SUB is a text program that ашо- 
matically loads its cargo of characters 
into the MD-11 just as if the characters 
had been entered from the keyboard. 
In this respect the MD-Il uses PRO- 
FILE.SUB as if it were a command 
buffer. 

When the MD-11 is shipped from the 
factory it is set up to enter the Co-Pilot 
menu right after initialization. This is 
because Co-Pilot is in the PROFILE.SUB 
file, which contains the following infor- 
mation: 


setdef *a:|order=(com.sub)} 
pilot go 


The first line tells the MD-II to set the 
search path for files on the hard disk: 
this line is best left unchanged. The sec- 
ond line specifies that after initialization 
the MD-il will run the menu program 
called Pilot Go. If you modify PRO- 


FILE.SUB and change this entry to NW. 
the МО-11 will run the NewWord pro- 
gram every time it is initialized. If you 
delete the program name altogether, 
the MD-11 will go directly to the CP/M 
prompt after initialization. To test your 
changes. press Reset. 

Because PROFILE.SUB actually enters 
characters into the MD-I1, you can also 
set it up to enter the cursor and screen 
attributes at initialization. 


IMS 


Another way to predetermine the ac- 
tions of the MD-II is by using an IMS 
(In Memory Submit) file. An IMS can be 
entered directly from the keyboard. 
through a program. or from PRO- 
FILE.SUB (invoked automatically upon 
system initialization). The general form 
of an IMS file is: 


Az IMS command string; com- 
mand string | command string 


Note that the first and second com- 
mands are separated by a semicolon, 
while the second and third commands 
are separated by pipes (the vertical bar 
on the keyboard). The semicolon inserts 
a carriage return {< CR >) at the end of 
the command, and the pipes cause the 
МГ-П to hold the next command in 
memory until the next warm boot lie.. 
C). This is handy because. for example. 
it lets you use the IMS to enter New- 
Word and then, after leaving NewWord, 
run a directory or set up new screen 
defaults. Without the pipes you would 
either have to enter a new IMS string 
or put the command characters into 
NewWord. When you execute an exit. 
most of the application programs will 
automatically cause the system to warm 
boot, thus activating the next IMS com- 
mand, if there is опе. 


PROGRAMMING 
THE FUNCTION KEYS 
Another way you can customize your 
system is by redefining the function keys 
with the key program KEYCOM. To use 
this program. create a text file that 
defines the character string you want 
generated when you press a particular 
function key. This can be a single 
character or a string of characters. 
Initially, the МО-П key strings are 
defined by a file called DEFAULT.KEY. 
This file gives the function keys defini- 
icontinued) 


АТ A GLANCE 


Name 
Morrow Мр-11 Hard-Disk 
Micro Decision 


Manufacturer 

Morrow Designs 

600 McCormick Street 
San Leandro, CA 94577 
(415) 430-1970 


Components 

System Box: 17 by ПИ by 5% 
inches; 4-MHz 780А: 128К 
bytes (bank switched): one 
floppy disk (38АК); one hard 
disk (11 megabytes); three 
К5-232С ports; one high- 
speed R$-422 port: one 
Centronics-type parallel port. 
Terminal: Keyboard—18 by 7 
by 2 Inches; detachable with 
sculptured keys; 17 program- 
mable keys including 9 func- 
tion keys; separate numeric 
keypad and flattened- 
diamond-cursor pad. 

Video Display—12-inch 
(diagonal) green-phosphor 
monochrome display. 80 col- 
umns by 24 lines. 


Software 

NewWord. Correct-it, Super- 
Calc, Personal Pearl, Quest, 
МВАЅІС Pilot, Backfield. CP/M 
30 


Options 
Coprocessors: 
MDCP88-128: 8088 
coprocessor board 

with 128K bytes of RAM 

$499 

МОСР88-256: 8088 
coprocessor board 

with 256K bytes of RAM 


5599 
Documentation 
Nine manuals 
Price 
Terminal, software, 
documentation $2995 


400 600 400 1000K 


| |ак/лзак 


BUNDLED SOFTWARE 
0 г 4 


ТЕТЕ 


[jem rc 


фас $10,000 


CE 
$6 $2000 $4000 $6000 


APPLE ПЕ 


The Memory Size graph shows the standard 
and optional memory available for the com- 
puters under comparison. The Disk Storage 
graph shows the highest capacity of a single 
disk drive for each system. The Bundled Soft- 
ware graph shows the number of sofrware 
packages included with each system. The Price 
graph shows the list price of a system with two 


high-capacity floppy-disk drives; a monochrome 
monitor: graphics and color-display capability: 
a printer port and a serial port: 256K bytes of 
memory (64K for 8-bit systems}; the standard 
operating systems for the computers being 
compared: and their standard BASIC inter- 
preters. 
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1000 1500 ZO00K 


Rear of system unit reveals five UO ports. 


DISK ACCESS IM BASIC (SECONDS) 


FILE COPY 


FORMAT/DISK COPY 


MORROW MD-11 
HARD DISK 


The Disk Access in BASIC graph shows how long it takes to write 
а 64K-byte sequential text file to both a blank floppy disk and a blank 
hard disk. Hard-disk tests were included for reading and writing in 
BASIC because the hard disk іс a standard part of the Morrow con- 
figuration. No other benchmarks were performed using the hard disk 
since it would not affect their results. The Sieve column shows how 
long it takes to run one iteration of the Sieve of Eratosthenes prime- 
number benchmark. The Calculations column shows how long it takes 


328 BYTE * SEPTEMBER 1984 


" MORROW MD-11 
FLOPPY DISK 


MD-11 system unit incorporates hard- and floppy-disk drives. 


BASIC PERFORMANCE (SECONDS) 


SIEVE CALCULATIONS 


SPREAOSMEET (SECONDS) 
25 


С) tem рс 


C J arre me 


to do 10,000 multiplication and division operations using single- 
precision numbers. The System Utilitles graph does not include a 
disk drive. The File Copy column shows how long it takes to transfer 
a 40K byte file using the system utilities The graph shows 
how long the computers took to load and recalculate a 25- by 25-сей 
spreadsheet where each cel] equals 1.001 times the ceil to its left. 
The spreadsheet program used was Microsoft Multiplan. 


tions that work fairly well with most of 
the programs. Іп addition to these 
generic default settings. the MD-11 has 
custom key settings that work specifi- 
cally with individual application pro- 
grams. Some of these key programs are 
NW.KEY (for NewWord) and SC.KEY (for 
SuperCalc). To set up the custom keys 
for NewAVord, enter KEY NW Instead of 
just NW. 

То change the function keys, simply 
enter NewWord (or any other text editor) 
and type a new character string for each 
Of the function keys you need. Those 
that are not redefined retain their 
default definitions. 


THE MORROW DISK CONTROLLER 


The MD-11 has just one disk controller 
to handle both hard and floppy disks. 
Although it might seem like Morrow did 
this to cut the price of the system 
(possibly compromising performance in 
the process), this is not the case. The 
controller handles both floppy and hard 
drives with one set of circultry and per- 
forms better than conventional dual- 
controller systems (see the discussion 
on benchmarks later in this article). 

Morrow divided the controller into 
three operational sections (see figure 2). 
The Z80A microprocessor handles one 
of the sections, the ROM (read-only 
memory) takes care of the second, and 
some PALs (programmed array logic) 
and support circuitry handle the third. 

When the disk controller is in floppy 
mode. the Z80A sends addresses and 
disk-instruction code directly to the 
ROM and the PALS The Z80A-generated 
commands and the ROM-produced 
code (when the Z80A addresses it} con- 
trol the floppy-disk drive. 

As the controller reads data from the 
floppy disk, the data goes into a buffer 
and is transferred to its destination. 
Most disk controllers perform one ex- 
tra memory transfer but the MD-1] 
saves time because it doesn't have to 
do this. 

The hard disk moves data much more 
quickly than the floppy disk. To operate 
efficiently the Z80A would have to 
generate control codes at speeds that 
exceed its capabillties. So, instead of the 
Z80A actually producing the codes, the 
МО-П uses the ROM and the PALs in- 
combination when accessing the hard 
disk. To do this.the ZBOA stops produc- 
ing codes and simply produces ad- 
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dresses for the ROM. The ROM then 
produces the codes for the PALs and 
their support circuitry which then 
operate the hard disk. 

When the Мр-11 transfers data, it 
reads it only once, which saves the time 
that would be lost using conventional 
disk controllers. 


THE SOFTWARE 


Morrow bundles eight application pro- 
grams with the MD-11. 


NEWWORD 


NewWord is a word-processing program 
similar to WordStar in both form and 
function. However, there are a number 
of notable differences between them. 

The UNERASE command cancels 
your last command. For example. If you 
deleted a line by mistake or rewrote a 
paragraph and found you liked it bet- 
ter before you rewrote it. you can un- 
do the damage. UNERASE is also an 
easy way to move a small text block. For 
example. if you delete а line using Y. 
it will be taken from your document and 
placed in the unerase buffer. If you 
decide that you really wanted the line 
after all. you can press U and the line 
will be restored. Alternatively. you can 
position the cursor in a new location 
before you press U and the text will be 
placed there. 

The video-display enhancements in 
NewWord let characters you program to 
be printed bold. underlined. or en- 
hanced be displayed that way on the 
screen. 

NewWord has automatic ruler lines, 
which means that whenever the pro- 
gram encounters a ruler line in text, that 
line automatically becomes the current 
ruler line when the cursor passes it. 

NewWord generally is faster than 
WordStar (see the benchmarks on the 
"At a Glance" page) because it doesn't 
use overlays during text editing. 
NewWord overlays are special segrnents 
the program must retrieve from the disk 
each time it uses them. 

Currently, NewWord does not have a 
column-move function but sources at 
Newstar Software Inc. (the publisher) ir- 
dicate that this function should be 
available very soon. 


CORRECFIT 


Most people occasionally misspeil a 
word. Correct-It is designed to fix spell- 


ing mistakes in NewWord and most 
а word-processing program text 
files. 

Correct-It looks up every word In your 
text file and compares it to one or both 
of its two dictionaries. Its first dictionary 
has 36,000 words. If Correct-It cannot 
find your word in its main dictionary. it 
looks at an auxiliary dictionary contain- 
ing words that you have entered. Any 
words that do not appear In either dic- 
tionary will be noted. If you want to cor- 
rect a word you can, or you can leave 
it unchanged. 


SUPERCALC 

is a popular spreadsheet pro- 
gram that has been around for a while. 
If you have not yet had a chance to use 

a spreadsheet program, you'll probably 
be struck by its visual similarity to 
manual spreadsheeting. 

SuperCalc's display is set up to look 
like an accountant's worksheet. It has 
rows and columns that are divided into 
cells. It can contain more than 16.000 
cells; each of which can reside in 
varlable-width columns. Any of the cells 
can contain numerals, text. or a formula. 
If the cell contains text (such as a 
heading). the words will be displayed on 
the screen (or printed on the printer). 
Numbers will also be displayed: how- 
ever, the numbers will be used to cal- 
culate values with the formulas that you 
insert In their respective cells. For ex- 
ample. let's say that you have a column 
of numbers. At the bottom of the col- 
umn of numbers, you have a cell with 
the formula 


SUM АГ:А9О 


This would tell SuperCalc to place the 
sum of all the numbers in column А, 
rows | through 90, in the cell with this 
formula. If. after entering all this data. 
you find that you have made a few mis- 
takes. all you have to do Is correct them. 
The sum will be corrected automatically. 


PERSONAL PEARL 


Personal Pearl is a database-manage- 
ment program. With it. you can produce 
data-entry systems (using custom forms 
that you create) and design reports 
oem data in almost any way you 
| 


Basically. Personal Pearl consists of 
four interrelated programs: Design 
(continued) 
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Forms, to produce the data-entry 
system; Design Reports, which allows 
you to organize the data in your own 
custom forms; Enter Data, the data- 
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entry routine; and Produce Reports, 
which puts your data into your custom 
forms and either displays it on the 
screen or prints it. 


Photo 1: The Co-Pilot menu provides you with access to eight application programs. Addi- 
tional menu options direct you to PARK (hard-disk heads) and the Utility menu. 


Photo 2: Each of the application programs has an electronic filing cabinet associated with 
it. The drawers in each cabinet allow you to store different kinds of documents in different 
drawers or files. 
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QUEST 


The Quest bookkeeper system performs 
three bookkeeping functions. The first 
is accounts payable which handles 
sales posting and journal. accounts 
receivable and reporting. and cash 
receipts posting and journal. The sec- 
ond is cash disbursements, which takes 
care of dispensed cash and checks, the 
cash disbursements journal. and vendor 
listings. Finally, the generaHedger func- 
tion deals with trial balance reports, 
balance sheets, and іпсоте statements. 

Quest also lets you produce checks 
directly from your data. To do this, 
however, you need specially printed 
checks. 

As it comes with the MD-II, you can 
only use Quest for demonstration. To 
keep your books with It. you must send 
a $37.50 registration fee to Quest. They 
will send you a special code that allows 
you to fully access the system. 


BACKFIELD 


As reliable as hard disks are. it is still 
possible that something (such as a 
power failure) could damage your data. 
Therefore, it is advisable to back up 
your data frequently. 

The only problem with this is that the 
MD-I] disk has a capacity of 11 
megabytes (equal to more than 25 
Morrow-format. double-sided double- 
density floppy disks). Therefore. it could 
be both time-consuming and expensive 
to back up the hard disk daily. 

Fortunately, Morrow includes a pro- 
gram called Backfield as part of the 
MD-I]) software package Backfield 
stores data in compressed form. which 
makes it easier to back up the entire 
hard disk. And only the files that were 
modified since the last time are backed 
up; individual large files (such as data- 
bases) are copled on а one-by-one 
basis. Backfield uncompresses the com- 
pressed data before you use it. it also 
can store noncompressed data with the 
normal space requirements of standard- 
format data. 


PROGRAMMING LANGUAGES 
The MD-11 includes two very different 
programming languages: Pilot and 
Microsoft BASIC (MBASIC). 

Unlike many of the more popular pro- 


gramming languages (such as МВАЅІС). 
continued) 


о мы ея 


Before you pick a printer, make sure it's fully Combines excellent print quality with the versatil- 
compatible with your computer. Makesureit'sright Шу of a built-in typewriter keyboard. Perfect for 
for your software programs. Make sure it's flexible business and personal use. ESW102. Excellent value 
enough for the functions it must perform. in a medium-speed office printer, with 
And if the return on investment that you Г broad flexibility for forms апа 
expect is durable construction, p letter formats. ESW3000. Your 
trouble-free performance and po с. best investment in a fully 
letter-quality printing. make - "aa : | № > featured, high-speed printer 
sure it's Olympia. we => Г for a demanding work load. 

Consider the Olympia $ Electronic Compact NP. Our 
printer portfolio: Electronic dot-matrix printer offers 
Compact RO. If you need an entry speeds of up to 165 CPS, as well as a cor- 


level printer, this is the one to consider. Com- respondence mode, for a surprisingly low 
patible with every personal computer and low in investment. 

price, it provides all the features needed for effi- With Olympia, you can invest in the printer 
cient day-to-day performance. Electronic Compact 2. that's exactly right for you. 


Before you invest in printers, 
make sure you consider Olympia. 


Send for our booklet: 

"Olympla takes the 

out of selecting a printer" Also 
request product Information on any 
or all of these excellent printers. 


Г | Etectronic Compact RO 
[ | Electronic Compact 2 
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Figure 2: Central to its bid for higher speeds is the MD-11's controller. which, 
among other things. reduces the number of memory transfers required to deliver the 
data to its destination. 


Listing 1: This Pilot program example demonstrates that the language is dialogue 
oriented and, as such, is useful in interactive-text programs. 


This Ба Pilot Example 


In this example you will be able to choose one of three items 


dddadaadd 


‘ The items аге: 


T 
т 


‘ |} Bananas 
` 2) Apples 
` 3) Oranges 


зә 


“Тһе program will give you the price of the Item you select. 


+ 
. 


M: I 

TY: Bananas cost 95 cents a pound. 
M; 2 

ТҮ. Apples cost 59 cents a pound 
M: 3 


» 344 


TY: Oranges cost 79 cents a pound 
END 
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Pilot is a dialogue-oriented language. As 
such, it makes it easy to produce pro- 
grams that use a lot of interactive text; 
for example, the Co-Pilot menu program 
in the MD-11 was written in Pilot. See 
listing 1 for a simple Pilot program. The 
command Т tells the computer to 
"type" the line that follows on the 
display. It is similar to the PRINT com- 
mand in BASIC. 

The А: following the "typed" lines tells 
the computer to wait for some kind of 
“answer” from the keyboard. The 
answer must be followed by a « CR» 
and is similar to the INPUT command 
in BASIC. 

M: tells the computer to "match" the 
keyboard entry with the preset 
response and TY: tells the computer to 
"type" the line that follows if the 
response matched the preset value in 
the M: command. Together these work 
a bit like the IF. . . THEN combination in 
BASIC. 

Pilot originally was designed to be a 
teaching aid. Its interactive organization 
makes it ideal for question-and-answer 
routines. Pilot works well for this kind 
of routine because, once the program 
has been written. it is easy to change 
questions and answers while leaving the 
program otherwise unchanged. 


BENCHMARKS 


These tests were designed by BYTE to 
determine how quickly different com- 
puters perform different tasks. The 
benchmarks are divided into three sec- 
tions: BASIC benchmarks. word-process- 
ing benchmarks, and spreadsheet 
benchmarks. The "standard" computer 
against which the test results are com- 
pared is the IBM PC. (In tests that use 
the MD-1I's hard disk, the IBM PC XT 
is used as the standard.) 


BASIC BENCHMARKS 


These four tests are represented 
graphically on the "At a Glance" page 
(page 328). For the program listings, see 
"The Chameleon Plus,’ by Rich Kra- 
jewski. June BYTE, page 327. 


Writing to disk: This test creates а 64K- 
byte random-access file and measures 
how long it takes to write the file onto 
a blank formatted floppy disk in 128- 
byte blocks. ! also did this test with the 
hard disk, which contained roughly 1 

(continued) 
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Table 2: Results of BYTE benchmark tests indicate that the MD-11 does well in 
disk-access tests while recording slower times when driving a display. (All results are 
in seconds). 


BASIC Tests 

Read/Write 
Floppy-disk write 
Floppy-disk read 
Hard-disk write 
Hard-disk read 


megabyte of data. To run this on the 
hard disk. | changed the disk-drive 
designation from B to A. 


Reading from disk: Іп this test, І read the 
data that was written in the previous 
test, The computer reads the 64K bytes 
in 128-byte blocks. As with the first test. 
1 also ran this on the hard disk. To do 
this. | again changed the diskdrive 
designation from B to A. 


Calculating single-precision numbers: This 
test measures how quickly the com- 
puter can perform two multiplications 
and two divisions 5000 times. The test 
also shows how much error (if any) is in- 
troduced by the system. 


Siew of Eratosthenes: The last BASIC test 
determines how long it takes the com- 
puter to perform one iteration of the 
Sieve of Eratosthenes prime-number 


program. 
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WORD-PROCESSING 
BENCHMARKS 


| did the word-processing benchmarks 
with a standard document consisting of 
40 paragraphs. Each paragraph con- 
tained 10 sentences of 10 words each: 
"One two three four five six seven eight 
nine ten” This produces a 4000-word 
document. The tests performed are: 
loading a document. saving a docu- 
ment, searching for a word, and scroll. 
ing. These tests were run on NewWord. 


SPREADSHEET BENCHMARKS 


There are only two spreadsheet bench- 
marks. The first determines how long it 
takes to load the standard spreadsheet. 
and the other measures how long it 
takes to recalculate the entire spread- 
sheet. 

The standard spreadsheet has a 
25-cell by 25-cell matrix. Each cell is 
programmed to equal 1.001 times the 


The Morrow MD-11 
is generally a smooth, 
responsive computer. 


cell to its left. The values for the first col- 
umn are calculated on the 25th cell in 
the row above. and the first cell in row 
1 contains a 1. 


THE NUMBERS 


The results of these benchmarks are 
listed in table 2. As you can see, the 
MD-II was faster than the IBM PC 
and/or the PC XT about half the time. 
The Morrow recorded its best results in 
the word-processing tests that required 
disk access. The better access times 
may be due to the design of the MD-1I's 
disk controller. 

| found that the МӘНІ was significant- 
ly slower in the document-scroll test. 
This probably is due to the fact that the 
ІВМ PC drives the integral video display 
through a parallel port while the MD-11 
sends data to a stand-alone terminal 
through a serial RS-232C port. 


CONCLUSIONS 


The MD-lI is generally a smooth. re- 
sponsive computer and most of the 
functions | tested in the benchmarks 
(such as saving and loading) are fast 
enough that ! rarely noticed them when 
| was using the system. 

Unlike systems such as the ІВМ PC 
(which are typically sold à la carte), the 
MD-11 is a complete computer system 
including 128K bytes of RAM, a 384K- 
byte double-density double-sided 
floppy-disk drive, an 11-megabyte hard 
disk. and a sharp. green-phosphor ter- 
minal. The bundled software includes a 
word processor and spelling-correction 
program, a spreadsheet program. a 
database-management program, a 
bookkeeping demonstration, two pro- 
gramming languages, and a hard-disk 
copy program in addition to the oper- 
ating system. 

The system is customized easily using 
the programmable keyboard, system- 
configurable program functions, and 
self-programmed start-up routines. With 
these and the Co-Pilot menu system. the 
MD-11 is a powerful yet simple-to-use 
computer, definitely worth a second 
look. 8 
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HARDWARE REVIEW 


Five Voice Synthesizers 


inear predictive coding (LPC) speech 
synthesizers have been around for 
years, but they haven't really 
penetrated our society yet. Many computer 
professionals don't understand what they're 
about or how to use them. In this article, I'll 
discuss the advantages and problems of using 
LPC synthesizers and compare the architec- 
ture. strengths. and weaknesses of five LPC 
synthesizer ICs (integrated circuits) manufac- 
tured by U.S. companies. Гуе distilled infor- 
mation gleaned during the past two years 
while implementing hardware and software 
that encode and synthesize voice for these 
devices. 

| have neglected Japanese synthesizer man- 
ufacturers such as NEC, Hitachi, and Mitsu- 
bishi in this article because | wasnt able to 
get enough information about them to actual- 
ly code voice for them, despite efforts to do 
so. [ also omitted the Texas Instruments (ТІ) 
TMS 320 signal-processing chip: although it 
can do speech synthesis, it belongs in a dif- 
ferent ball game. Even though its cost will 
drop from the current $150, it requires a sep- 
arate digital-to-analog (D/A) converter, so the 
cost of this device will remain substantially 
higher than that of fully integrated synthesizer 
chips. 

[f you aren't familiar with LPC synthesizers, 
study figure 1, which shows how synthesized 
speech is made by stringing together short, 
20- to 30-millisecond (ms) "frames" of sound 
generated by a simplified electronic model of 
human-voice production. For a general intro- 
duction to voice synthesis, see "Speech and 
Voice Synthesis” on page 340. 

For each synthesizer reviewed. I'll describe 
the frame length, the coefficient precision, the 
method of voice-data input, the audio buffer- 
ing and low-pass filter requirements, and the 
typical data rate. 

Frame length: This is the number of times per 
second that the synthesizer coefficients are 
updated. Ideally. a synthesizer could accept 
new coefficlents at very short intervals to track 
quickly varying sounds (with a higher data 
rate) or could be told to use the same coeffi- 
cients for a longer time to keep the bit rate 
low when the speech sound stays the same. 


Coefficient precision: This is the number of bits 
used to encode the various parameters. Hav- 
ing more bits to describe the filter coefficients 
sometimes can improve the speech quality at 
the cost of higher data rate. 

Method of voice-data input: Three important 
questions relate to this topic. Does the syn- 
thesizer have on-chip ROM (read-only mem- 
ory}? Does it need a special voice memory? 
Can a microprocessor send data directly to it? 

Audio buffering and low-pass filter requirements: To 
avoid a mechanical sound, speech recon- 
structed from digital data must be smoothed 
with an analog filter. Some devices provide 
this on the chip. 

Typical data rate: The data rate for any given 
chip can vary widely depending on, for exam- 
ple, how many coefficients you use and how 
much editing time you spend on data com- 
paction. The “typical” rate reflects editing for 
intelligible speech without optimizing for 
throughput. 


THE SP-250 


The SP-250 from General instrument (Gl) was 
one of the early synthesizer chips. Its vocal- 
tract filter is different from most of the other 
devices in that it uses a series of six cascaded 
simple digital filters, with each of these "sec- 
ond-order sections" specifying one resonance, 
or formant, of the voice sound. 

One appealing aspect of this filter structure 
is that you can give an intuitive meaning to 
each of the parameters sent to the filter. Two 
bytes specify each filter section: one cor- 
responds to the formant frequency. while the 
other corresponds to the formant's bandwidth 
and amplitude. This intuitive meaning might 
be useful for implementing special effects or 
for reducing the basic data rate by specially 
coding the frequency and formant values 
(which often change fairly slowly) and expand- 

(continued) 
George Н. Smith (РОВ 1364, Palo Alto, СА 94302) 
is the owner of Adisa Corporation. Adisa provides 
boards and software for encoding LPC parameters for 
those chips reviewed in this article. For relaxation, Smith 
enjoys picking Earl Scruggs tunes on a Gibson five- 
string banjo. 
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ing these coded values to their full 
values before sending them to the 
synthesizer. 

Each coefficient in this device can be 
specified with 8 bits of precision. which 
is more than adequate for most speech. 
Coefficients are updated after each 
pitch period. so the frame rate and the 
final data rate depend on the number 
of filter sections you use. the pitch 
period. and how many times you repeat 
a given set of coefficients. As with most 
synthesizers, you can trade off bit rate 
for quality by repeating the same frame 
several times instead of tracking slow 
changes in the sounds produced. Some- 
times this can have a beneficial effect 
for the SP-250—eliminating some small 
variations in a long "e" sound, for ех- 
ample. can make it a lot smoother. Car- 
ried to extremes. however, the result is 
speech that sounds very unnatural. The 
bit rate for the SP-250 is 350 to 600 
bytes per second. depending on how 
many coefficients you use and how 
fancy you get in coding the coefficients. 
You can compress below this rate but 
the speech quality suffers. 

The audio output for this chip is not 
an ordinary D/A converter output: it's a 
pulse-width-modulated, transistor- 
transistor logic (TTL) signal (see figure 
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2). This signal must be low-pass filtered 
and sent through a power-amplifier ІС 
before driving a speaker. but a simple 
RC (resistorcapacitor) filter and inexpen- 
sive LM386 IC amplifier are adequate 
for this purpose. 

Interfacing a microprocessor to the 
SP-250 is simple: connect the eight Data 
lines, a Data Request strobe line. a Reset 
line, and let the SP-250 Data Request 
output interrupt your microprocessor 
when more data is needed. Due to set- 
up and hold times on the Data lines. 
you'll need to latch data from the micro- 
processor to the SP-250, then generate 
the 1.5-р5 (microsecond) Data Request 
strobe either by toggling | bit in soft- 
ware or by using a one-shot multi- 
vibrator. 

One nice feature of this device is the 
way it repeats the last sound it was mak 
ing if new data is not supplied when re- 
quested. Consequently. if your proces- 
sor is busy (servicing another interrupt. 
for example) and is slow getting data to 
the chip. the SP-250 just stretches a 
sound for an unnoticeably longer time 
instead of stopping altogether (as some 
other chips do). Unless you have a 3.12- 
MHz signal to drive the external clock 
input. the device requires a physically 
large 3.12-MHz crystal to provide its 


VOICING ENERGY 
(VOICED OR 


UNVOICED) 


FILTER 
COEFFICIENTS 


basic timing. 

The SP-250 can sound quite good if 
you choose the talker very carefully, you 
don't try to get the bit rate too low, and 
you are willing to put considerable ef- 
fort into editing the speech. Because its 
fundamental sampling rate is 10 kHz 
rather than the 8 kHz for most other 
chips, the SP-250 can get marginally 
brighter "s" sounds, but other advan- 
tages of this higher rate are hard to 
identify. The chips main advantages are 
low cost, simple output buffering circuit, 
and a variable frame size that supports 
good tracking for quickly varying 
speech sounds at voiced-unvoiced 
transitions. 


THE SP-256 


GI's SP-256 evolved from the SP-250. Al- 
though the internal speech-synthesis cir- 
cuitry is identical to the SP-250, there 
are significant differences. 

The SP-256 has an internal ROM that 
you can use for a custom vocabulary (if 
you re making tens of thousands of your 
widget). Of greater interest to less am- 
bitious users is GI's version of the chip 
that has a phoneme library on this 
ROM. 

Beyond the speech-synthesis circuits. 
this chip has a simple front-end micro- 


THE SYNTHESIZER 
NEEDS А NEW SET 
OF THESE NUMBERS 
EVERY 20 TO 30 ms 
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Figure |: A linear predictive coding (LPC) model of the human voice. 
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processor controller. The controller 
enables you to embed commands in 
the data: for example. you can use sub- 
routines to let several different phrases 
use the same word. The controller also 
unpacks compressed forms of the data; 
ie, you can specify that some coeffi- 
cients will be presented with fewer bits 
or that "differential" coefficient data will 
be sent (use the previous frame's coef- 
ficients but add the following numbers 
to them first). 

The SP-256 can get voice data only 
from its internal ROM or from a special, 
external (serial) voice ROM. You can 
also use external bytewide ROM or 
RAM, but you'll need GI's special 
(40-pin) parallel-to-serial adapter chip to 
do this A microprocessor cant send 
voice data directly to the device—it 
sends starting addresses to the chip, 
and the synthesizer then goes to its own 
internal or off-chip local memory to 
begin reading voice data. 

A standby pin puts the chip in a 
power-down mode, which cuts its power 
requirements. 

Besides these differences. the previ- 
ous comments about the SP-250 apply 
to the SP-256. 

| believe that GI intends for this chip 
to be used in cost-sensitive applications 
that have limited and unchanging 
vocabularies. 


THE TMS 5220 


With the introduction of the Speak and 
Spell toy. ТІ established its reputation 
in speech synthesis and its commitment 
to this technology. A series of speech- 
synthesis products has sprung from TI's 
initial synthesizer. culminating in the 
TMS 5220 and. soon, the TMS 5220A. 

The 5220 uses the lattice form of digital 
filter to implement the vocal tract 
model. Unlike the coefficients for the 
SP-250, the "reflection" coefficients, or 
"K" coefficients, that control this filter 
dont lend themselves to a compact and 
useful interpretation. This type of filter 
does have some useful implications, 
however; the reflection coefficients can 
be interpolated from one frame to the 
next to ensure a smooth transition be- 
tween frames. The TMS 5220 inter- 
polates automatically resulting in 
smooth voice quality. 

The chip's judicious balance of frame 
rate and coefficient precision produces 
good speech quality at about 200 bytes 
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Figure 2: Two alternate forms of synthesizer output that can be used to reproduce signal 
А: D/A converter (signal В), іп which an amplitude proportional to the voice signal at some 
time is held constant until the next sampling time, and pulse-width modulation (signal C), in 
which the pulse width is proportional to the voice signal at the sampling time. When sent 
through a low-pass filter, both signals get smoothed into the desired voice signal. 


per second (or less if you want to invest 
the editing time). The frame rate for the 
5220 is fixed: coefficients are updated 
every 25 ms unless you run the chip 
faster than an 8-kHz sampling rate, and 
theres no real advantage to doing so. 
The pitch parameter for the device is ef- 
ficiently coded on a sort of logarithmic 
scale, with 63 values covering a range 
of 50 to 500 Hz. For voiced sounds, 39 
bits are distributed among the 10 filter 
coefficients with КІ getting 5 bits and 
K8 through KIO getting only 3 bits. 
Omitting the last six K parameters for 
unvoiced sounds and using a special 
code for silent frames reduces the aver- 
age data rate. Also, when the voice 
sound isn't changing, a "repeat" bit can 
be set to tell the chip to update only the 
pitch and energy parameters and use 


the previous frame's filter coefficients. 
The 5220 contains an 8-bit D/A con- 
verter. and the output must be low-pass 
filtered and amplified. For the Filter, TI 
recommends a third-order low-pass 
filter implemented with a quad op-amp. 
12 resistors, and 3 capacitors. 
Connecting to a microprocessor is 
complicated by two things. First. the 
chip is much slower than most micro- 
processors, so data and strobes must be 
latched. Second. to read all the status 
available from the chip, you need to im- 
plement a bidirectional data interface: 
unless you use an LSI (large-scale inte- 
gration) parallel peripheral interface 
chip like the MC6821 or Intel 8255, this 
can get rather messy. 
A few words of caution: TI chose to 
(continued) 
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. Speech and Voice Synthesis 


ly divided into two types: voiced 
and unvoiced. Voiced sounds make 
use of vocal cords: say “аһ” Unvoiced 
— are shaped by a rush of air; say 


sh: 

The vocal cords are a buzz source; that 
is. the fundamental frequency (typically 
approximately 100 Hz in a male speaker) 
and the harmonics of that frequency are 
of essentially equal amplitude. In un- 
voiced speech. the air from the lungs pro- 
duces white noise in which no frequen- 
cles are favored over any other. The vocal 
tract (е. throat and mouth) is а 
resonating chamber that can be tuned to 
different sets of frequencies by moving 
the tongue and lips. Each resonating fre- 
quency of a sound is called a formant. 

In meaningful speech. the voiced or un- 
voiced sound is shaped by the resonant 
formants into a complex waveform called 
an allophone. А more useful concept in or- 
dinary usage is the phoneme. a vowel or 
constant sound. The "oy" in “foil! for ex- 
ample, is a single phoneme composed 
of more than one allophone. 

Essentially. there are two approaches 
to synthesized speech. The first ap- 
proach, waveform digitization, saves in- 
formation on the waveform itself (i.e. 
voltage levels at any given time). We col- 
lect the synthesizing data with an A/D 
(analog-to-digital) converter and 
reconstruct the sound with a ГУА (digital- 
to-analog) converter. Since audible sound 
includes components up to about 20 
kHz. the amount of data collected can be 
problematically large. A variety of date- 
compression techniques can be used to 
reduce the amount of digitized data. 
These techniques generally involve either 
storing only the change in signal level be- 
tween sampling intervals or using a 
transform of the signal, As compression 
techniques get more sophisticated. they 
tend to become more costly and difficult 
to use. 

The second approach to speech syn- 
thesis stores the design of the circuitry 
to produce speech-like sounds 

rather than the speech waveform infor- 
mation itself. Linear predictive coding 
(LPC) is of this type. The model of speech 


T he sounds of speech are common- 
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synthesis from which it works is outlined 
in figure 1 of the main text. Encoding a 
circuit design for speech synthesis clearly 
requires more analysis than does simple 
waveform digitizing. First. you need infor- 
mation on the sound to be produced. 
and then you must sketch out the neces- 
sary circuitry to reproduce it. We will 
reconstruct the production of an "ah" 
sound on a simplified synthesizer as an 
example of the encoding procedure. A 
graph of amplitude versus frequency for 
the first three formants of a typical male 
speaker's "ah" is shown in figure 3 below. 

First we must decide if the sound 
should be voiced or unvoiced. To make 
a voiced sound, we would use an astable 
multivibrator with a fundamental frequen- 
cy of about 100 Hz. The key property of 
а free-running flip-flop in this context is 
that the fundamental frequency and its 
harmonics are all of about equal 
amplitude up to one-half the reciprocal 
of the pulse width. In other words. a 
multivibrator sounds like the vocal cords. 
For unvoiced speech, we could feed the 
output of a random-number generator in- 
to a D/A converter. 

For the "ah" sound, we select voiced 
speech. Next, we must determine the 
design of the three resonators. or filters. 
Assume that we are using simple LC 
(inductance-capacitance) circuits sepa- 
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Figure 3: A graphic representation of 
the first three formants of “ah” as 


pronounced Gy a tupical male speaker. 


rated by isolation amplifiers to avoid 
overloading a stage. The output of one 
filter will be the input of the next. We see 
from figure 3 that we want the three 
to resonate at 750, 1100, and 2450 
Hz. tf each stage has a 1-Нелгу inductor. 
we solve the equation f= бя v LC to find 
the values of the three capacitors (0.045, 
0.021, and 0.004 aF respectively). 

We should consider one more compli- 
cation. When we say that an LC circuit 
resonates at 750 Hz, we mean that there 
will be the least attenuation (loss of 
amplitude) for a 750-Hz signal, but sig- 
nals of 740 Hz, for example. will also pass 
through the circuit to some extent. As the 
input frequency gets further away from 
750 Hz. the attenuation increases. The 
frequency above or below the resonant 
frequency where the amplitude is halved 
is the filters cutoff frequency. The dif- 
ference in Hertz between the high and 
low cutoff frequencies is the bandpass of 
the filter. 

Looking again at the figure. we see that 
we'd like to be able to select the band- 
width for our three filter stages. Let us 
suppose that we want a bandwidth of 50 
Hz at stage one, 100 Hz at stage two, and 
250 Hz at stage three If we place a 
variable resistor in series with the com- 
ponents of each filter, we can control the 
bandpass in a straightforward way. For a 
series RLC (resistance-inductance- 
capacitance) circuit, the bandwidth in 
Hertz is just R/L (resistance to induc- 
tance). Thus, the resistor in stage one 
would be 50 ohms. in stage two 100 
ohms, and in stage three 250 ohms. in- 
creasing the bandpass of a filter also in- 
creases the damping (attenuation). so we 
would need to be able to adjust the gain 
for each filter segment to complete the 
synthesizer design. However, let's ignore 
this problem and consider the synthe- 
sizer complete. 

The information we need to store is 
whether the sound is voiced and what the 
values of the capacitors and resistances 
are. If ve output a stream of such circuit- 
design information to the right circultry. 
we could produce phonemic speech. But 
it sounds choppy and mechanical 
because the sound Is discontinuous. LPC 


smooths the speech by interpolating 
values between one phoneme's circuit 
and the next. gliding between sounds for 
more natural speech. 

Clearly, if we had to construct each 
sound in the way І have just described. 
we would spend months constructing a 
simple sentence. But speech-encoding 
equipment and services that identify the 
circuit parameters are available commer- 
cially (see the box on page 346). Note 
that each LPC synthesizer manufacturer's 
product requires №5 own encoding 
algorithm. Not every company supports 
each of the chips discussed In the main 
article 

Commercial support for voice develop- 
ment comes in three forms: off-the-shelf 
vocabulary ROM (read-only memory) 
chips, studio parameter-encoding serv- 
ices. and hardware for do-it-yourself voice 
encoding. The least expensive option is 
off-the-shelf ROMs. However, the 
vocabulary available is limited and the 
quality pf voice reproduction suffers 
because the unit of encoding is the word 
rather than the phrase or sentence. In 
well-defined contexts, however, the 
economy of ROMs may make them the 
most attractive option. 

Parameter-encoding services provide 
the highest-quality speech with minimal 
effort, but this can be rather expensive 
when encoding a lot of speech (approx- 
imately $100 per second). However. if the 
length of the speech to be encoded is 
less than a couple of minutes, this ap- 
proach may prove cost-effective. 

Buying the hardware (priced from 
$2000 to $20.000) and encoding the 
speech parameters yourself involves the 
most effort. Besides learning to use the 
hardware, you must develop a good ear 
for speech editing. For example, if the 
yvoiced-+to-unvoined transition in the word 
“watch” is misplaced, the "t" becomes 
inaudible. Nonetheless, this option offers 
the greatest flexibility. Vocabulary choices 
that looked good on paper but don't 
work in practice can be changed with 
minimal additional cost. 

Tom Clune is a BYTE technical editor. He can 
be contacted at POB 372, Hancock, NH 03449. 
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spice our lives with variety by number- 
ing its Data lines with DO as the most 
significant bit. You'll probably forget this 
minor detail, but you were warned. 

The 5220 can address special serial 
memories that ТІ manufactures, letting 
the microprocessor tell the chip: "Start 
talking. and interrupt me when you hit 
а stop code (energy - 15)” Fortunately. 
you also can send voice data directly to 
the chip from the microprocessor. so 
you arent limited to the words that TI 
chooses to put in its special masked 
ROMS. To relax the timing problems of 
getting voice data into the device, an 
on-chip 128-bit first-in/first-out (FIFO) 
buffer is provided. When this FIFO is 
half empty. the INT output is asserted. 
If your microprocessor cant get more 
data to the chip before the buffer is 
empty. the chip stops talking and. if you 
don't detect the 52205 idle state. subse- 
quent data sent to the chip is misinter- 
preted, generating squeaks and "rasp- 
berry" noises. Since you have at least 
25 ms (and probably more! to get the 
data out after INT is asserted. you prob- 
ably won't have to worry about this. 

Data formatted for the 5220 does not 
end with frames neatly separated by 
byte boundaries: a new frame can start 
on any bit within a byte. 

Two special aspects of this chip should 
be noted. First, due to the limited preci- 
sion of the digital filter on the chip. 
some voiced sounds seem very fuzzy 
if the energy is too low. You can solve 
this by editing the energy for these 
frames: often just increasing the energy 
eliminates this quantization noise Other 
times. you'll do better to just eliminate 
the fuzzy frames by setting the energy 
tO zero. 

The second special problem of the 
device is that it tends to make low-level 
noises during zero-energy frames unless 
you precede the zerc-energy frames 
with a special low-energy voiced frame 
that lets the filter state settle. These so- 
called limit cycle oscillations are in- 
sidious: they won't necessarily appear 
all the time, and they can sometimes oc- 
cur even if the special "quiet" frame is 
used. in this case, lowering the energy 
of the preceding frame or inserting two 
special "quiet" frames generally solves 
the problem. 

It would be nice if the chip used 
modes with more precision in the coef- 
ficients and shorter frames to get bet- 


ter voice quality over a broader range 
of talkers. However. the 5220 provides 
a good compromise between bit rate 
and speech quality. It's currently a 
popular synthesis chip and can produce 
smooth, high-quality synthesized 
speech at 150 to 200 bytes per second. 


THE 53620 


American Microsystems inc. (AMI) 
makes both a male and a female talker 
chip. By tailoring the coefficient lookup 
tables for different types of talkers, the 
range of each parameter is smaller, so 
fewer bits are needed to code each 
frame. This lets you have more frames 
per second at a given data rate. which 
enables the synthesizer to track 
changes in the voice sounds more 
accurately. 

Beyond providing male and female 
chips. AMI has done several other 
things differently. First. the 53620 is а 
CMOS {complementary metal-oxide 
semiconductor) device, so the chip itself 
doesnt consume much power. When it's 
not talking. it automatically goes into a 
power-down mode, dropping the power 
consumption to almost nothing. 

Second. AMI uses "switched-capac- 
itor" technology to implement the vocal 
tract filter instead of a digital filter like 
most other manufacturers use. This lets 
AMI include a low-pass output filter on 
chip [using the same switched-capacitor 
technique). minimizing the number of 
external parts. With its modest power 
amplifier. the 53620 can connect direct- 
ly to a small speaker to provide 30 milli- 
watts (mW) of audio output. 

The frame rate for this device is fixed 
at 20 ms. Like TI's 5220. this chip incor- 
porates a lattice filter structure. Coeffi- 
cients are interpolated between frames. 
The chip can handle only 16 different 
pitch values. and the filter coefficients 
get 30 bits per frame for voiced sounds 
(versus 39 bits per frame on the 5220). 
The total bit count for voiced frames is 
40 bits, an even 5 bytes. Bits are saved 
by using only four filter coefficients and 
omitting pitch for unvoiced frames, and 
by having the synthesizer repeat the 
previous frame's filter coefficients. The 
maximum data rate for all voiced 
frames is. consequently. 250 bytes per 
second: an average rate of 150 to 175 
bytes per second is typical. 

The $3620 control-signal interface is 

(continued) 
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Table |: A comparison of features for the five LPC synthesizer chips. 


AMI Gl 
$3620 SP-250 
22-pin 28-pin 
between 5 and 
8V at 25 тА 
yes. 100 pA 


Manufacturer 
Name 
| Package (DIP) 
Power supplies 


Low-power 
(standby| mode? 
Fitter type lattice 
Number of filter 
coefficlents 
Number of bits for 
fiker coefficients 
Number of pitch 
kevels 
Frame size 


Bit rate bytes 
second) maximum 


typical 
On-chip low-pass 


filter? 
On-chip power amp? 


yes 
yes. 30 mW 


Sampling rate B kHz 


Price per chip 517.20 


{100 quantity} 


Special features CMOS, 


switched- 
capacitor filter 
technology. 
separate male 
and female 
talker versions 


optimized for the 68XX class of micro- 
processors. |f you're interfacing to 
another microprocessor, you may want 
to latch the eight data inputs to the chip 
before you issue the data strobe in 
order to meet the 400-паповесола [ns] 
data hold time relative to the trailing 
edge of the I-us (minimum) write strobe. 
The device comes in a 22-pin package 
and derives its timing from a 640-Hz 
ceramic resonator. These resonators are 
cheap if you buy oodles of them, but 
they're pretty expensive if you want just 
a few. 

it's important in your design to ensure 
that the strobe to the chip is held іпас- 
tive (high) immediately when power is 
turned on. If it's not high when the chip's 
oscillator starts ticking, the chip will get 
hung up. 

Also. this chip doesn’t have an on- 
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BY, 75 mA 


Gl Gl ТІ 

SP-256 SP-1000 TMS 5220 

28-pin 28-ріп 28-ріп 

у, 90 mA 5V. 100 мА 45V, $ mA 
—5V, 35 mA 

yes, 21 mA no no 

same as lattice 

SP-250 

same as 

SP-250 

same as 

SP-250 

same as 

$Р-250 

same a5 

SP-250 


25 по 20) ms 


Same as 250 (3121 
Sp-250 
tame x5 


SP-250 


200 


same 85 no 
SP-250 

same as no 
SP-250 
same as 
SP-250 
57.60 


8 kHz 

ito 10 kHz) 
516.00 $13.50 
PWM, feature popular 
estimation for 
volce 
recognition 


(see text) 


board FIFO buffer like the 5220—when 
the $3620 signals that it needs data. 
your microprocessor must provide the 
data within 100 ys or the synthesizer 
will turn itself off. И this happens. you 
will probably get a couple frames of 
weird sounds until the 53620 misinter- 
prets some data as a stop code. stops 
issuing data requests. and hangs your 
system. 

Since the chip generates a slight tick 
when it enters or leaves its power-down 
state, your software driver should pro- 
vide several frames of silence before 
and after each utterance, 

Unless you're driving an earphone. 
you'll probably want to provide an ex- 
ternal power amplifier to drive a loud- 
speaker harder than the 30 mW that the 
chip provides; even AMI provides an 
LM386 on its evaluation board. 


AMI also makes the 53610, which іп- 
cludes a 20k-bit on-chip data ROM for 
accessing up to 32 different utterances 
with no external memory. This chip was 
obviously designed for low-cost. mass- 
distribution applications that have a 
limited and fixed vocabulary. 

The 53620 also is probably targeted 
primarily for product applications that 
dont involve many voice-data updates. 
Its a slightly less general-purpose 
device than others. You must choose 
between male and female talkers and. 
because there are so few bits per frame 
for the pitch and filter coefficients, you 
need to take more care in selecting a 
talker. To add voice output to consumer 
products, though, this chip offers the 
compelling advantages of easy imple- 
mentation. low standby power, and a 
very low parts count. 


THE SP-1000 


There's little doubt that СІ intends to 
shake up the voice world with this chip: 
it does voice synthesis, can serve as a 
front-end for voice recognition. and is 
priced fairly competitively (see table 1). 

This chip is highly programmable: you 
can change its sample rate. and you 
have a choice of several different pitch 
pulses. Unlike GI's earlier synthesizers, 
the $Р-1000 uses a lattice-type vocal- 
tract filter. accepting 10 filter coefficients 
that all can be set with 9-blt precision. 
As in earlier designs, the output is a 
pulse-width-modulated TTL signal. and 
you can use the same inexpensive RC- 
filter circuit recommended for the 
SP-256. Also, the frame length is an in- 
tegral number of pitch periods, as is 
true for the other GI synthesizers. 

The microprocessor interface ap- 
parently is optimized for the 68XX 
microprocessor series. The only special 
care you must take interfacing it to other 
processors is to set up the R/W (read/ 
write) input to the chip before the strobe 
that activates the read or write 
operation. 

Fortunately this chip requires a 
7.16-MHz crystal instead of the 3.12- 
MHz ones used with the SP-250 and 
SP-256. The higher frequency enables 
the crystal to come in a smaller package 
than the bulky HC-33/U that the 3.12- 
MHz crystal requires. 

Although 1 won't discuss the voice rec- 
ognition aspects of the chip here. Га like 

(continued) 
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THE SMART 
GET SMART 


YOUR PC CAN BE YOUR 
NEXT SMART TERMINAL. 
SmarTerm software can make 
your personal computer a lot 
more intelligent than it really is. 


Our terminal emulators have the 
features that do the job: Full 
keyboard emulation. Multiple 
setups. TTY mode, "Smart" 
softkeys. Printer support. Help 
screens. And a friendly user 
manual. 


Built-in text and binary file 
transfer is powerful and simple 
ta use, and does not require 


any special host software. 
SmarTerm also features 
automatic file transfer and two 
different “error-free” protocols, 
including XMODEM. 


There's a SmarTerm emulator 
that matches your needs: 
SmarTerm 100 for emulation 
of DEC УТ100, VT102 and 
УТ52. This program now 
features 132-column display 
mode support, using either 
horizontal scrolling or special 
132-column video display 
boards. SmarTerm 125 
includes all the features of 
SmarTerm 100, plus 
VT125 ReGIS graphic 
support. SmarTerm 400 
for emulation of Data 
General Dasher D100, 
D200 and D400. 


More than 10,000 cus- 
tomers have discovered 
just how smart their PCs 
can be with SmarTerm. 
We think you'll agree. Try 
it for 30 days with full re- 
fund privilege. 


Call today for more information. 


Available through your local 
software dealer, or 

Persoft, Inc., 

2740 Ski Lane, 

Madison, WI 53713. 

Phone (608) 273-6000. 
TELEX 759491. 
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The only good way to 
find suitable talkers is 


to encode their voices. 


to say that you can feed voice into it 
(using an external A/D (analog-to-digital) 
converter such as National's ADCO831) 
and get out periodic measurements of 
energy and eight reflection coefficients. 
Software in the microcomputer must in- 
terpret this data in order to perform the 
actual voice recognition. You cannot use 
the reflection coefficients from the 
recognition mode for synthesis because 
there are only eight of them, and the 
technique that is employed to estimate 
them is not appropriate for voice 
synthesis. 

With a basic data rate of approximate- 
ly 100 bits per pitch period, the SP-1000 
should be capable of reaching the limits 
of LPC speech quality. You'll probably 


Say goodbye to the lower of Babel 


to CP/M to MS-DOS to CP/M to PC- 


Format, Read & Write. 
№5 a piece of cake 
with 
XENO COPY PLUS 2.0" 
New! Version 2.0 formats 
70 alien disks. Copy files 


to and from DOS in your IBM PC. 
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want to reduce this basic data rate, 
though. by not supplying full precision 
to all the coefficients; you need not 
specify K10 with a full 8 bits, for exam- 
ple Your driver software will need to un- 
pack the data from the storage format 
you use. You also might want to imple- 
ment some kind of interpolation on the 
coefficients. You also can expect some 
help in these data-packing issues from 
suppliers of vocabulary-development 
equipment. 

GI's SP-1000 is a capable synthesis 
chip that will apparently be priced com- 
petitively with other synthesizers that 
lack voice recognition: even if you don't 
need voice-recognition capability. you 
neednt feel that you're paying for 
something you wont use. 


THE STEPS TO LPC SPEECH 


Choosing effective words for an applica- 
tion requires effort and practice. It's im- 
portant to pick the simplest possible 
way to express a thought while trying 


No need for exasperating serial links or modem madness. All formatting 
and file transfers are easily accomplished on your PC. Runs on most 
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to preserve an overall structure to the 
vocabulary. You can minimize depen- 
dence оп one person's voice for up- 
dates by partitioning large vocabularies, 
which lets you make changes by alter- 
ing only one section instead of the 
whole vocabulary. Also, consider the 
limits of the synthesizer: expect prob- 
lems with the same words you have 
trouble distinguishing in a long-distance 
phone call. 

| dont know any way to predict 
whether a talker's voice will work well 
with LPC. Obviously, you want someone 
who articulates and doesnt talk loudly 
at the start of a sentence and trail off 
at the end. But beyond such common- 
sense techniques there remain con- 
siderable differences in quality between 
talkers. The only good way to determine 
if talkers are suitable is to try encoding 
their voices. To help talkers become 
aware of sounds that cause difficulty, let 
them get a taste of the voice-editing 
process and hear what happens to their 
voices after LPC encoding. 

Ideally, you would record the vocab- 
ulary in a rented recording studio (about 
$30 to $50 an hour) to minimize the 
time spent avoiding traffic noise, 
squeaky chairs buzzing fluorescent 
lights, and echoes from the walls. floor. 
and ceiling of the room. A studio also 
can provide a professional, efficient, 
business-like atmosphere to let your 
talker concentrate on the script and pro- 
nunciation. A studio isn't necessary, 
though. and you dont need extremely 
expensive audio equipment to get an 
adequate recording. 

Record each utterance several times 
to let the talker get comfortable with it 
and have a chance to experiment with 
various inflections. 

For frequently used phrases, it's best 
to plan on using the entire phrase as 
one utterance rather than stringing in- 
dividual words together to compose 
phrases. Concatenating words that were 
recorded separately often results in the 
same timing and inflection problems 
that plague phoneme synthesis. 

Systems for digitizing a recording and 
converting to LPC coefficients vary. 
Some systems change the voice im- 
mediately to LPC coefficients; others 
temporarily store the digitized voice in 
a high data-rate form and then reduce 
this data into LPC coefficients off line. 

The coefficients generated in the 


preceding step usually need to be 
touched up manually. This interactive 
parameter editing is needed for several 
reasons. 

First, the analysis procedure might 
make errors in pitch or voicing. These 
parameters are notoriously difficult to 
estimate with complete accuracy, and 
even а few errors can make the whole 
utterance seem "buzzy" or gravelly. 

Second, sometimes (such as when a 
voice frame straddles a transition be- 
tween voiced and unvoiced speech) the 
LPC model doesn't apply. The operator 
must take some fix-up measure that 
makes the speech sound the best, per- 
haps by deleting a frame or modifying 
the voicing or energy parameters. 

Last. the operator may want to change 
the way the utterance was pronounced. 
For example. if the talker pronounced 
"green" as "green-uh; eliminating the 
trailing "uh" might make the speech 
sound crisper. 

The time required to edit voice for 
LPC synthesizers depends on the talker 
and the skill of the editor. Budgeting 
about five minutes per word is not un- 
reasonable. Editing is best performed 
in several passes because listening to 
an utterance can cause you to focus on 
some aspects of voice quality and ig- 
nore other aspects that can be obvious 
to fresh ears. 

After developing the vocabulary and 
trying it in your application. get some 


"naive" listeners to evaluate your vocab- 


ulary selection and present their reac- 
tions to the voice quality. Revise your 
design accordingly, going back to step 
| if necessary. 


COMPATIBILITY 


You cant translate the code for one syn- 
thesizer chip into code for a different 
chip. This is understandable for devices 
with entirely different filter structures 
(lattice versus second-order sections), 
but it's rather frustrating for devices that 
use the lattice-filter approach. Dif- 
ferences of frame size, sampilng rate, 
coefficient precision, and appropriate 
preemphasis (1.е., tone equalization for 
the input speech) seem slight, but they 
are big enough to make it impractical 
to try to translate codes from one syn- 
thesizer to another. Even beyond these 
issues, the special quirks In the different 
devices (such as the "quiet frame" 
needed by the 5220) block compatibili- 
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ty. Such incompatibility is inevitable in 
a new technology because manufac- 
turers are trying to both create and 
track new market demands. Still, It's 
frustrating; device compatibility could 
free software developers from having to 
bet on the success of one particular 
device and would reduce the risks in- 
volved in software development. іл fact, 
an LPC standard already exists. The tax 
dollars of US. citizens paid for its 
development: the Department of 
Defense prepared LPC-10 for use in 
secure. digitalvoice communications 
systems. (See T. Tremain’s article, “The 
Government Standard Linear Predictive 
Coding Algorithm: LPC-I0:" in Speech 
Technology. April 1982. page 40.) 
There are just two problems with the 
commercial application of this standard. 
First, it's designed to run at a fixed 300 
bytes per second with no provision for 
a lower data rate during silent or un- 
voiced frames. This is almost twice the 
rate that commercial chips have been 


with 


APPLE-TURNOVER 


Say goodbye to the Tower of "APPLE" Babel 


И to APPLE їо IBM to APPL 


File Transfers 
are easy as pie 


seeking. Second. there might be legal 
problems involved because a special 
dispensation from a government 
agency is required to use ІІРС-10. 

It's unlikely that the benefits of this 
standard will trickle down into the 
civilian economy, although the develop- 
ment of LPC synthesis ICs is a direct 
consequence of the groundwork laid by 
this standard. 


WHATS AHEAD? 


Predicting the directions synthesized 
voice will take is tricky because so much 
depends on how hard the market drives 
the technology. It's fair to say that most 
players in the industry expected a lot 
more market pull than has developed 
to date: we've got a few talking cars. 
games. and telephone-response 
systems, but IBM settled for beeps in- 
stead of voice in its Personal Computer. 
and neither the Apple Macintosh nor 
the ilc includes an LPC synthesizer. 

(continued) 


READ, WRITE, and FORMAT Apple* 1 DOS 3.3 and Apple 
CP/M disks in your PC or most compatibles. 


No need for exasperating serial links or modem madness. 
Leave your Apple where it is. All formatting and file-transfers 
are easily accomplished on your PC. 


The APPLE-TURNOVER package consists of a half-sized card, 
friendly supporting software, and complete documentation. 


$279.50. 


See your dealer or call for information. 


эгіех = 


SYSTEMS inc. (243) 938-0857 


бері. B, 6022 W. Pico Blvd. 
‚ CA 90035 


INNCMAIION ІН MICROCOMPUTER PRODUCTS 
Angie «o mgisiuiedi Ixiermors of Apple Compute inc. Bil а О у boirar of inkercfnot кегіне, Montene Comoran. 


Circe 361 on inquiry card. 
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Circle 11] on inquiry card. 


Printer sharing systems for multiple 
computers and printers. 


[S five printers simultaneously. Only this 
) degree of flexibility can meet the 
ever-changing port-expansion needs 


of today's multiuser environment. 
ote, too, that MultiSpool mixes 
buy individual spoolers, no four serial and two Centronics- 
more wasted computer time or compatible ports. It also 
memory. With its enormous memory- handles X-on, X-off protocols 
sharing power, this dynamic six-port and DTR. So, with the unit's 
switching device not only lets yoo network “ dipswitch, you can configure 
any combination of computers and each port to accommodate either 
printers; it also provides the spooling a computer or printer; and you can 
function within that network. define the discipline of that port. 
With ils 60K of buffer memory, con- Best of all, MultiSpool selis for 
trolled by 4K of memory management just $1,295- even less if you don't 
firmware, MultiSpoo! can orches- need all six ports. And that, we're 
trate up to [ive computers or sure, is music to your ears. 


Add MultiSpool - the 
hardware spooler 
that's truly flexible. 
Now, thanks to MultiSpool, 
Іһеге5 no more need Lo 


Мр 


"Digital Laboratories Inc. 


600 Pleasant Street, Watertown, МА 02172. (617) 924-1680 


IBM 
protects disks 
in sleeves of 


TYVEK. 


Here’s why. 


Quality disks deserve a quality sleeve. 
Sleeves of TYVEK” spunbonded olefin 


rovide unsurpassed data protection 
ecause 
1. TYVEK is strong—won't tear like paper. 
2. TYVEK does not lint. 
3. TYVEK is smooth, non-abrasive. 
4. TYVEK is chemically clean, has a 
neutral pH. 
5. TYVEK reduces static problems. 
6. TYVEK is unaffected by water. 
Take the first step to maximum disk data 
protection. Cail 800-44 TYVEK for the 
names of manufacturers who rely on 


sleeves of TYVEK. 


“TYVEK ts Du Pont s trademark for 
zpunbonded olefin. Du Ролі makes 
К. not sleeves 


i>. 
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VOCABULARY-DEVELOPMENT 
COMPANIES 


Adisa Corporation e 
POB 1364 

Palo Alto, CA 94302 
(415) 326-7303 


General Instruments А Ш 
600 West John St. 
Hicksville, NY 11802 

(516) 732-3107 


Speech Plus mi 
461 North Bernardo Ave 
Mountain View, CA 94043 


Texas Instruments A 8 e 
Box 226015 M/S 394 
Dallas, TX 75266 

(BOO) 232-3200 


A supplies off-the-shelf ROM 


e supplies encoding hardware 


B encodes voice parameters 


Customers arent demanding synthe- 
sized voice because they haven't been 
exposed to a blockbuster application 
program that uses synthetic voice effec- 
tively; the public has seen only gim- 
micks. This situation will change in 1984 
as synthesizer prices decline (this 
already has begun) and voice-encoding 
capability becomes more accessible to 
creative designers. 

When semiconductor manufacturers 
start seeing a return on investments in 
this technology. they may turn to devel- 
oping low-cost ICs that strive for high- 
quality voice (in the range of 400 to 
1000 bytes per second) and require 
very little manual editing. Perhaps these 
chips will use "multipulse" LPC. an ex- 
tension of the LPC model that calis for 
sprinkling a few carefully chosen im- 
pulses into the excitation function for 
voiced speech. Multipulse LPC is fash- 
ionable in research circles. 

Plain old LPC speech will be around 
for a long time, though. The synthe- 
sizers can be made inexpensively. They 
provide reasonably smooth speech with 
natural inflection and timing while keep- 
ing voice-memory requirements man- 
ageable. m 


ADS 2000 
DOT MATRIX 
PRINTER 


165 СР5 DRAFT MODE 9X9 DOT MATRIX 
40 CPS VERY NEAR LETTER QUALITY 17X17 DOT MATRIX 
QUAD DENSITY HIGH RESOLUTION GRAPHICS 


DATA 
EXCHANGE) 
64K 
SPOOLER 


r 


The ADS-8212 DATA EXCHANGE/ 
64K is a computer independent inter- 
face converter and print spooler. It 
can be installed between virtually any 
computer and any peripheral. 


Data can be input in either serial 
or parallel, stored in its 54K bytes of 
RAM, and output serial or parallel. 
Serial ports support baud rates from 
50 to 19,200 and both hardware and 
software handshaking. The input and 
output ports are completely indepen- 
dent; input data with one protocol 
and baud rate and output it with à 
different protocol and baud rate 
Selections are dip switch selectable. 


А unique feature is its ability to 
make unlimited numbers of copies. 


The Antex Data Systems ADS 2000 
prints at 165 characters per second 
in correspondence quality using a 
9x9 dot matrix. By turning on the 
"FINE" mode wilh a push of a button 
or through software command it is 
possible to obtain Very Near Letter 
Quality (VNLQ) at 40 characters per 
second using a 17x17 dot matrix. The 
Epson FX-80 compatible ADS 2000 
uses the full 96 character ASCII and 
includes true descenders and graphic 
resolution Typestyles included with 
the ADS 2000 include Pica, Elite, 
Proportional and Italics and the 
ability to design up te 256 characters 
that can be combined with the 
standard 128 typestyles. Subscripts 
and Superscripts can be used for 
scientific equations, notations and 
formutas. The ADS 2000 can inter- 
face to almost any computer on the 
market using the Centronics parallel 
interface or the optional RS 232-C 
serial interface. 


ADS 
ANTEX 
DATA 


SuperFont , an optional software 
program designed to utilize а! the 
special features of the ADS 2000 is 
also available for popular computers. 


SuperFont features include: 


e A user friendly means of gen- 
erating user designed fonts. 


е 20 different fonts — the user сап 
print these characters in an elon- 
gated or compressed character 
size as well as regular sizes. 


An editor able to interface with 
most commercially available word 
processing software for down- 
loading the 20 different and user 
designed fonts. 


А Division of International Antex Inc. 
2630 California Street е Mountain View, California 94040 


SYSTEMS (415) 941-7914 © Telex: 704 969 INTERAX UD 
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Hitting the copy button will send 

another copy to the printer. When 
done making copies, hit the reset 
button to clear the memory. 


Included with the DATA ЕХ- 
CHANGE/64K are two 4 foot output 
cables, one parallel cable with 
standard Centronics type connector 
and one serial cable with standard 
OB 25 connector. Standard plugs are 
supplied for input ports. 


Suggested list price: $339.00 
Dealer inquiries welcome. 


50 TO 19 2K 
Ва 


== ES 
ж- 
ti Cr dA. “А 


“к fie REV 


PARALLEL 


PARALLEL 


RS-232 HANDSHAKING: 
RDY/BSY (ОТА) 
Xon/Xoh 

ETX/ACK 


ADOS із a regutered trademark of Intermahonal Antex, Inc 
Epson FX-80 rs а regislered trademark of Epson Amenca 
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We can't do anything about your taxes. Or 
the rush-hour traffic. Or the person who keeps 
stealing lunches out of the office refrigerator. 

But we can take a big load off your mind 
when it comes to diskettes. 

3M diskettes are certified 100% error-free. 
And guaranteed for life. 

No floppy is more reliable. 

There's no way one could be. Because only 3M 
controls every aspect of the manufacturing process. 

We make our own magnetic oxides. And 


the binders that attach them to the dimensionally 
stable substrate. Which we make ourselves from 
liquid polyester. Which we make ourselves. 

We also test our floppies. At least 327 ways. 
And not just on exotic lab equipment with per- 
fectly aligned, spotless heads. But also on office 
equipment like yours. 

We even reject a floppy if its label is crooked. 

Some people think we're a little crazy to 
go to all that trouble. After all, do you rmi 
need a diskette that can make one read/write 
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pass on every track, every hour, every day for 
the next 200 years? 
Not really. 
But now that you know a 3M floppy can 
do it, vou can relax. 
And worry about other things. 
Like who stole your lunch from the office 
refrigerator. 


One less thing to 
WOITY abOuUt. о зо on кашу cant 
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ONE PROGRAM YOU CAN'T 
AFFORD TO BE WITHOUT! 


r 


Дт Y E Неру T eee i Sa 
А! dur gus Cer a 
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INQUIRY... 

* Covers ай hardware, software, and accessories 
in your home 

* Insured оп а replacement cost basis 

a All Risk Coverage including flood, quake, and 
breakage 

a Covers damage to DP m from short circuit, 
hlowout. or other electrical damage or disturbance — 
including wiring? 

* Automatic coverage for newly acquired property up 
to 60 days 

s Can be used for business or personal use or 
combination 

a Even covers equipment leased or rented from others 

s Low $50 deductible — VISA or MasterCard accepted 

COVE AVAILABLE FOR s 


Don’t depend on your 
homeowner's policy. 
You need specific protection! 


When you chose your personal computer, 
you looked for the broadest capability at the 
best price. That's exactly what you should 
look for in an insurance policy to protect 
your investment and that's exactly what 
Markel's policy offers you. 


Broad Form, All Risk, 


replacement cost. 


Though the hardware portion of a home 
computer used exclusively for personal 
activities is covered under the property 


portion of your homeowners (or renter's) policy, it will probably be on the same basis as any 
other household item. Thus, if you have to file a claim, payment will be made only if the loss 
was as a result of a covered peril and in almost all cases only if the computer is used for personal 
use only. Also, unless yours is a replacement cost policy, your claim will be paid on a purchase 
price minus depreciation basis. DON'T TAKE A CHANCE THAT YOU WON'T HAVE ADEQUATE 
PROTECTION. FILL OUT THE APPLICATION BELOW TODAY AND RETURN IT TO MARKEL. 


f i 1 z - в _ 
|| | 


RESIDENTIAL, BUSINESS AND/OR PERSONAL COMPUTER 
Application 


г -——————————— АЛЕН CS 

ADDRESS 

що. м ee. УР OCCUPATION 

VALUES (100%): Hardware Software Access Total: 

mi rU. o0  P—————P $32.50 Premium: 

mp octo ООО - 947.50 (Attach separate lis! of ail equipment.) 

Е] ('0o»- ^ ———— — СИ! Any losses last З years? О Yes О No 

О Portable Computers ............................ 2 х Above Premium Homeowner's Insurance? О Yes О No 

PAYMENT INFORMATION: О My check/money order payable to Markel Service, Inc. for $ is enclosed. 

О Please charge my annual premium of $.. to OVSA О MasterCard. 

w^ JOO s [ТТТ 


Month Your 


Print name exactly as it appears on charge card: 
SIGNATURE 


FIRST MIDDLE LAST DATE 
Make your check or money order payable to and mail to: 


MARKEL SERVICE, INC. 
5310 Markel Road, Richmond, VA 23230 
1-800-446-6678 or 1-800-552-3408 (VA} 


"TTTTTTTTITTTTTTTTTTITIIILIILIIIILIIIIITITTTTTTTTTTT | 
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Date coverage 
desired to be effective: 


МОТ AVAILABLE IN NEW YORK OR CONNECTICUT 


А program- 
development 


system 
rooted in 


Modula-2 


BY EDWARD JOYCE 


SOFTWARE REVIEW 


Volition s Modula-2 


on the Sage 


or the programmer targeting heavy 

software development toward a p-Sys- 
tem, Modula-2 on a Sage computer 
can be an enticing combination. Modula-2 is 
a state-of-the-art language from Niklaus Wirth, 
the developer of the Pascal language. Wirth's 
latest brainchild embodies low-level access to 
the machine, independent compilation of 
modules, and structured programming within 
a vocabulary of only 40 words. 

Hosting the software is the Sage. P-code in- 
terpretation drags most computers to their 
knees, but the 8-MHz MC68000 of the Sage 
slices through the overhead to deliver 
reasonable response times. 

The Modula-2 package sold by Volition 
Systems for the Sage resembles similar prod- 
ucts the company markets for Apple com- 
puters and the ІВМ Personal Computer (PC). 
This similarity extends to price. module 
libraries, and 95 percent of the documenta- 
tion. 

The module libraries furnished with a lan- 
guage such as Modula-2 supply much of the 
processing power. Modula-2 relegates 10 (in- 
put/output}, numerical calculations, and 
storage management. among other functions. 
to these libraries. Volition provides the 
minimal library that Wirth defines in his book 
Programming in Modula-2 (New York: Springer- 
Verlag. 1983). The vendor supplements this 
with extra library routines that, in the words 
of the user's manual. "provide a portable en- 
vironment across all of Volition Systems 
Modula-2 implementations.” 

The standard library specified by Wirth 
covers terminal and file VO and the math func- 
tions square root, exponentiation, natural 
logarithm, sine, cosine, and inverse tangent. 
Volitioms augmented library adds several 
facilities to this core, most notably decimal 
arithmetic, string manipulation. and format 
conversion. 

Decimal arithmetic is a boon to program- 
mers writing financial applications. A variable 
type called Decimal specifies decimal integers 
up to 19 digits. Canned procedures may be 
invoked to add. subtract. multiply, and divide 
Decimal variables. The most convenient 
aspect of this mode of arithmetic is the 


method for displaying or printing results. 
String parameters called pictures control the 
formatted output. Pictures take the tedium out 
of neatly presenting a numeric or dollar value 
by Inserting decimal points, commas, leading 
blanks, and floating dollar signs. 

Although the string-manipulation pro- 
cedures of the extended library will be 
welcomed by many programmers, computer 
science professors may have mixed emotions. 
After all, one of the standard exercises in an 
introductory computer science course is to 
write routines for inserting. deleting, and com- 
paring strings of characters. In Volition’s 
Modula-2. this exercise is a simple matter of 
executing a one-line procedure call, hardly the 
intellectual challenge of writing the routine in 
FORTRAN. Pascal. or plain Modula-2. 

Format conversion rounds out the aug- 
mented library. These procedures convert in- 
teger. cardinal. or hexadecimal values to 
strings. You can reverse the direction of con- 
version from string to integer. too. 

Volition Systems copious documentation 
for Modula-2 on the Sage mirrors its Apple 
and IBM PC counterparts. More than five hun- 
dred 8%- by 11-inch pages describe the pack- 
age. Wirth’s Programming in Modula-2 is also in- 
cluded to clarify the finer points of the 
language. 

The users manual leaves no doubt as to its 
intended audience. It states up front that the 
explanations are geared to Pascal program- 
mers. To this end, the author liberally sprinkles 
the text with source code illustrating side-by- 
side implementations of algorithms in Pascal 
and Modula-2. Additionally an 80-page sec- 
tion entitled "Differences from Pascal" lays out 
the precise areas where Modula-2 deviates 
from its predecessor. With this guide as a han- 
dy reference, Pascal programmers should 
have no difficulty adapting their vocabulary 
to Modula-2. 

(continued) 
Edward Joyce (Route 9. Box 149. Charlottesville, VA 
22901) is a freelance writer currently working on a 
book entitled Modula-2 Seafarers Manual and 
Shipyard Guide. He єатей an MS. іп computer 
science at Trinity University. 
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Software for 8800/01/05/0% 

гПа уран eS 

SOFTWARE: С compiler, Pascal, 
multitasking DOS. macro-assembiers, 
FORTRAN, 16K BASIC 

FIRMWARE: Foniom monitor debugger. 
moth тому. 4K BASIC 
CROSS-SOFTWARS: Assemblers, PL'W 
Compilers, Linker, Simulators 


Winkek Cop 
Loloyette. ІМ 47904 
317-742-8428 


DISK DRIVES 
(For PC, Mod |, Ш & М 
Qume [4A 
Teac f D535B 
Tandon тм) 2 
Tandon 1М107 1 
Coc 43949 
ase ang PS 


PC EXPANSIONS 


Maynard Disk  ;ntrotter $159 
Шшілпізім Senes 

ІП елда TOMB HO systems WS4 
WS! 

Quadboard бік 

Quadcorw 1 

AST Si«pac&Ptus GAKI 
MegaPius 64K! 

| O Plus 

2n: SP PP ur Game 
HERCULES yrapnics board 
HAYES Modems 300 
Smartmodem 1295 
Smartrmoudem 12008 

Set 519 hips 64KI 


VLM Computer Electronics 
10 Park Place € Morristown NJ 07960 
1201) 267-3268 Visa. MC. Check о: COD 


ФУУ, 
flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 


accepted. — 


PACIFIC 
EXCHANGES 


ТОК 


AT А GLANCE 


Name 
Volition Modula-2 System 


Type 

UCSD p-Systern-type 
development environment 
Manufacturer 

Volition Systems 

POB 1236 

Del Mar. CA 92014 

(619) 481-2286 


Format 
Three 58-inch floppy disks 


Computer 
Sage Il or iV 


Features 

Modula-2 compiler. library. 
runtime support utilities. 
editor 


Documentation 
Modula-2 manual. system 
editor manual. Programming 
ің Modula-2 by Niklaus 
Wirth 


Price 
6395 


Audience 

Owners of Sage com- 
puters: UCSD p-System 
programmers 


CODE HZES. ATTES 
700 


SIEVE 


APPLE ОТ 


A comparison of code sizes, execution times, 
and сотрйе times of the Sieve of 
Eratosthenes program. written іп Volition's 
Modula-2. The program was run on the Sage. 
the ІВМ PC, and the Apple Пе. 


100 Foothill Віма 
San Luis Obispo. CA 
93401 (1л Cal call 
(806) 543-1027) 
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CLOCKING THE SIEVE 


How does Modula-2 aboard the Sage 
fare in performance tests? To answer 
that question, | fed the compiler the 
acid test of benchmarks—the Sieve of 
Eratosthenes prime-number generator 
(see "Eratosthenes Revisited: Once 
More through the Sieve" by Jim 
Gilbreath and Gary Gilbreath. in the 
January 1983 BYTE. page 283). The "At 
a Glance" box on page 352 shows the 
results. 

The execution time of 57 seconds on 
the Sage undercuts the performances 
of the Apple Ile and ІВМ PC. Volition's 
Modula-2 clocks in at 322 and 185 
seconds, respectively, for the same pro- 
gram on those machines. Still, | ex- 
pected a faster score, considering the 
8-MHz speed of the 68000. Certainly. 
the p-System takes its toll, The Sieve 
program in Pascal for the Sage p- 
System, however, clocks in at 40 sec- 
onds, about 30 percent faster than its 
Modula-2 counterpart. This suggests 
there's room for improvement in the ех- 
ecution efficiency of Volition's 
Modula-2. 

Since the compiler only generates p- 
codes, it finishes object-file chores long 
before an analogous native-code lan- 
guage product. The speedy 12-second 
compilation timing bears this out. 

Overall. the Sieve benchmark demon- 
strates the attractiveness of Modula-2 
on the Sage as a programming tool. Pro- 
grams can be compiled and tested in a 
fraction of the time taken by an Apple 
or IBM PC. Then the finished product 
can be transferred to the target com- 
puter for execution. Essentially, you can 
develop sophisticated software for less 
expensive computers without being 
hindered by the slow performance of 
the p-System on those machines. 


OTHER LIABILITIES 

Using Volition's system. Modula-2 afi- 
cionados will sometimes be disap- 
pointed because the compiler deviates 
from Wirth's definition in three critical 
areas. 

First, no code is generated for run- 
time checking of integer/cardinal over- 
flow. If overflow occurs in a purebred 
Modula-2 package. the program ter- 
minates with an appropriate error mes- 
sage. Neglecting to implement this 

defeats a key provision of Modula-2. 


REVIEW: MODULA-2 


one that it shares with its sibling Pascal. 

Second, cardinal division does not 
work when the operands exceed 
32,767, although cardinal values may 
range up to 65,535. This, admittedly, is 
not a major disaster: nevertheless, the 
connoisseur would question it. 

Third, Volitions Modula-2 compiles in 
one pass. One-pass compilation may 
enhance the compiler's efficiency but it 
sacrifices user convenience. Worst of all. 
the compiler strays from stock Modula-2 
in the process. Because of the one-pass 
constraint, no forward references to 
constants and variables may be made. 
Procedures may be referenced before 
they're defined only if they're previously 
declared “forward” These limitations on 
references of constants. variables, and 
procedures are unheard of in Wirth's 
Modula-2. 

The one-pass characteristic plays 
havoc in other ways To generate a 
listing. you include a compiler directive 
in the source code indicating the name 
of the print file. | inserted the directive 
immediately after the MODULE state- 
ment, the first line of the program. The 
compiler flagged the listing directive 
with an error message: "IO error on 
listing file" | examined the disk—plenty 
of free space available. write protection 
off, no parity errors. After searching for 
almost 20 minutes, | came across a sen- 
tence in the user's manual: "The [list] 
directive must appear at the top of the 
compilation unit’ ] corrected the prob- 
lem by moving the directive so it pre- 
ceded the MODULE statement. 

While I'm on the subject of listings, 1 
might as well point out that specifying 
the listing file in the source code leaves 
much to be desired. | prefer the option 
to print and supply the filename at com- 
pile time as a command parameter, 
rather than during the editing of the 
source code. Anytime you edit the 
source code, even if only to set a listing 
option, you risk the Inadvertent intro- 
duction of subtle bugs. Placing the op- 
tion to list on the compiler command 
line instead of embedded in the source 
code nullifies that risk. 


SUMMARY 


Volitions Modula-2 on the Sage may be 
the prescription for curing software de- 
velopment ills in the p-System environ- 
ment. The 68000 in the Sage blazes 
along at 8 MHz on a 32-bit bus. Even 


the software counterparts of M-1 tanks 
seem to have Porsche engines. 

However, the system is far from the 
final word on Modula-2. It deviates, 
albeit slightly, from Wirth's definition of 
the language. and it could benefit from 
a score of enhancements. 

Because Volitions Modula-2 for the 
Sage computer runs under the UCSD p- 
System, the user faces a major liability: 
the p-System's utter disregard for user 
courtesy. Disk drives are strangely re- 
ferred to as 4 and 5 instead of the more 
logical А and B or | and 2. Utility pro- 
grams display esoteric messages: for ex- 
ample "No such vol on-line 
<source >” indicates a disk error 
without telling you which is the faulty 
drive. Also, typing Control-C in many 
programs locks up the keyboard—you're 
forced to press the reset button ог, 
worse yet, cycle power on computers 
like the ІВМ PC that lack a reset switch. 

On the positive side, the p-System has 
found a home in hundreds of thousands 
of microcomputers. It provides common 
turf for software cultivation without 
worrying about what lies underneath 
the topsoil. Therein lies Volition’s claim 
to fame its Modula-2 p-System is 
source-compatible across Apples. IBM 
PCs, and Sages and transcends the for- 
midable technical transoms separating 
these 8- 16. and 32-bit processors. 

Despite its compatibility assets, the p- 
System doesnt lead the list of top- 
selling operating systems. a fact that 
Volition recognizes. Presently, the com- 
pany is beta-testing a CP/M-68000 ver- 
sion of Modula-2 for the Sage. It should 
be ready by the time this article appears 
in print. Volition indicated it also ex- 
pects to announce an MS-DOS imple- 
mentation later this year, These prod- 
ucts, of course, will mute the arguments 
centering around the shortcomings of 
the p-System. 

[f you're computing in the p-System 
but keep running into the limitations im- 
posed by Pascal, Volition's package of- 
fers an alternative. An individual user 
could hardly justify the price of $395. 
but for the software-development 
arena, where even small increases ín 
flexibility and productivity can cut costs 
significantly, it's a different story. In that 
case, Modula-2 warrants a long and 
hard look. It may be just the ammuni- 
tion needed for a fresh assault on ap- 
plications problems. sii 
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. Rio Plus И" For The IBM PC Or XT. 
The "One Slot" Winner. 


All The Power & Performance You Can Handle 
In One Exceptional Multi-Function Board. 


Wren it comes to getting more usable features, greater 
performance, and better benefits into—and out of — 


your IBM Personal Computer... Rio Plus H is the very 
best multi-function board you can buy. Why? Because 
the Rio Plus JI includes the very best 
features of ёшо power-packed 
multi-function boards (the Rio i ж АГ 
Plus, and Super Rio)— conveniently һаг 
built into one. Without a bet, the — = 

Rio Plus ІІ offers the most complete E 
one slot answer to your need for 

greater memory and additional 

ports. 


"Pack" The Odds: іп Your Favor 


Now, you can have almost everything you want or need. 
All in one slot. Rio Plus Il gives you: One or two serial ports; 
a parallel port; an ІВМ compatible game port; the ‘PC 
Accelerator’ software (offering emulation of Avo RAM disks 
and a parallel print buffer); a battery operated clock calendar 
(remernbers date/time even with PC turned off); and 
additional memory of up to 384K. 

Using the RS-232C serial ports, you can easily connect 


PUT n nm x hat: 


= a — ™ 
STB Syste rms, INC. Circle 331 on Inquiry card 


{ВМ PC. XT are герете] trademarks of International Busineis Machines Corporation. 


mice, modems, plotters, (serial) printers, or other necessary 
peripherals. With the parallel port, you'll be able to operate 
any IBM compatible (parallel) printer, or SASI (Shugart 
Associates Standard Interface) hard disk 
controller. And courtesy of the PC Accelerator™, 
you get printer buffering and RAM disks which 
can even survive a warm boot. (For example, do 
an ordinary reset, and all the data entered on 
both RAM disks will still be there. Everytime. ) 


The Winning Combination 


Rio Plus II is totally software compatible with 
IBM's hardware adapter boards. And, the Rio Plus 
[I saves you time, money, slots ...and hassle. 
You ll have additional memory and functions 
available —exactly when you need them. At a 
price that's very competitive. And just think what you can do 
with all the o£her slots. 

Rio Plus II. The only (card) game in town that consistently 
lets you win big. See your local dealer for the inside story. Or 
call or write STB Systerns, Inc., 601 North Glenville, 
Richardson, Texas 75081 (214) 234-8750. 


meno 


Expanding Microcomputing 


PC Accelerator m a registered trademark of ResiCorp. 
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THE IBM CS-9000 


Шшвтвазсстоцооагосоеаоооовеветееевгсвееввегевгв 


David States's letter in the June Review Feed- 
back includes a misrepresentation of my arti- 
cle "Тһе ІВМ С5-9000 Lab Computer" (Febru- 
ary. page 278). When he said, “~. . Тһе article 
grossly understates the computing power of the 
CS-9000 system. The performance example 
cited ín the article involved polling a device 
once per second. . `“ [ stated that we were able 
to trigger a laser and a waveform digitizer. 
download 2K bytes of data from the digitizer. 
compare each byte to a noise level, and add 
І to an appropriate array element if the value 
was above noise in one second using interpreted 
BASIC. Trivially. this is not a measure of the 
system speed. But it is an impressive measure 
of the speed of the BASIC interpreter. As | said 
in the review, compiled FORTRAN did the same 
sequence of operations 12 times per second 
{ further stated that our design requirements 
were for the sequence го be repeated at least 
30 times a second. In fact. an assembler ver- 
sion of the program ran through the sequence 
45 times a second. Since this exceeded our 
design requirements, no further optimization 
was attempted. 

THOMAS R. CLUNE 

Ashburnham. MA 


We obtained the С5-9000 In the spring of 1983 
under a Pilot Test Plan Agreement. Personnel 
at IBM Instruments were very helpful to us, and 
[ am reluctant to criticize the system. The 
CS-9000 did. however. still have major unre- 
solved problems as of February 1984. There ap- 
peared to be little prospect of these being cor- 
rected in the near future and we were forced 
to return the system to ІВМ Instruments. 

The most critical system problems have been 
frequent. and apparently random. system 
crashes, the periodic destruction of disk data. 
the lack of hardware memory management, 
some major deficiencies of the Pascal and 
BASIC programming languages, and the inabil- 
ity to use the system compilers and utilities in 
a multitasking mode without having relocatable 
code. IBM Instruments will not release the re- 
locatable code to the customer, Thomas Clune 
does mention. in his February review of the 
CS-9000 on page 284. that there is an “odd little 
glitch” that causes unreliable operation. but he 
generally has failed to describe the system's 
deficiencies. 

We have replaced the С5-9000 with a 
Motorola УМЕЛО. The system is similar in terms 
of its intended applications and its price range. 
The УМЕЛО does, however, have the advantage 
of utilizing more advanced hardware and has 


a sophisticated and highly reliable operating 

sysiem, The УМЕЛО should be of interest to 
your readers, 

ROBERT E. ROBINSON 111 

Pompano Beach. FL 


THINKTANK 


обо p» y»P»»puBPPyPF""uüwsapuguyTtSSISP""U""P?"—w"eos 


| bought the IBM PC version of ThinkTank 
recently and share Mr. William R. Hershey s en- 
thusiasm for the product ("ThinkTank" May. 
page 189]. 1 did, however, discover a serious 
defect in the software that makes the product 
difficult to use. 

Contrary to Mr. Hershey's belief. ThinkTank is 
copy protected. This is a small annoyance in 
itself. Living Videotext sends a backup disk 
when you send in the registration card. The 
worst part is that the copy-protection code ap- 
parently occupies the space normally reserved 
for the operating system. DOS can't be installed 
on the disk with the program and must be 
started from a separate boot disk. ! find this disk 
swapping terribly annoying. This protection 
scheme, as you might guess also preciudes the 
use of a RAM or hard-disk drive without the 


master disk in drive A. 
Also, ThinkTank is compatible with Compaq 


only when using DOS Вем@ or later versions. 
| can tolerate copy-protection schemes as a 
necessary evil as long as they don't interfere 
with the operation of the software Living Videc- 
text should reconsider its spoiling a fine pro- 
gram with copy protection. 
JosEPH |. PASKY 
Scottsdale, AZ 


| wish to add my comments to Mr. Hershey's 
review of ThinkTank covered in the May issue. 
For the past six months | have been using 
ThinkTank to convert my class outlines. Revis- 
ing the outlines as topics are added or deleted 
throughout the semester is much easier with 
this program than using other text packages. 
Additionally, | have found Thinktank an in- 
valuable too! in arranging ideas in articles for 
publication. Therefore. | recommend that all 
other would-be writers invest іп a copy of Think- 
Tank as it could help improve their production. 
KEARNEY HILL 

Emporia, KS 


PEACHTEXT 5000 


Фтезевееовтчеоввсотетоооссаттееовввивойваья 


Stevanne R. Lehrman’s review of PeachText 5000 
(April. page 186) was one of the most annoy- 


ing articles | have read on micros. 

PeachText 5000 is a fine product. at ап 
unbelievable price. | think one can now buy the 
whole package (word processing. list manager. 
spelling proofreader, thesaurus. and PeachCalc] 
for under $300. The value for the dollar is 
buried in one sentence in the review: "Once you 
get past the toc-brief documentation, PeachText 
outperforms WordStars MailMerge’ The whole 
package costs less than WordStar plus Mail- 
Merge. 

PeacHlIext is easy to use and easy to train. Its 
documentation is easy to follow and easy to use 
tor reference after the program is in use 

While reading the review. | got the feeling the 
author skipped some of the 400+ pages of 
documentation while preparing the review. I'm 
using Peactilext 5000 to write this letter, and 
I'm able to move the cursor more than one 
character at a time—the Tab key can even be 
set to tab by word 

Мо. it's not a perfect piece of software. Its 
roots are with Magic Wand. SuperCalc. and 
SpellGuard. But it works. It is almost bug-free. 
It writes BASIC programs. letters to the editor. 
and it can even produce its own data files 
Reading Lehrman’s review was almost like 
watching someone slap an old friend. 

Lou FAUSAK 
Highland Village, TX 


The review of PeachText 5000 by Stevanne К. 
Lehrman in the April issue is right on the money. 
We purchased PeacHText 5000 a month ago and 
were not ecstatic Our complaints are with 
documented commands. As Stevanne Lehrman 
points out, many of the printing control com- 
mands don't work. Specifically: 
(1] Proportional printing салт be toggled оп and 
off using the PROP ON or PROP OFF com- 
mands. 
(2) Justification can be obtained only through 
character insertion. PeachText offers a "JUSTC" 
command that justifies by character spreading. 
This command does nothing. 
(3) Subscripts and superscripts don't work. 
How сап a software house release a product 
with such obvious flaws? My experience with 
this package has lowered ту opinion of other 
РеасНІГее products. 
А. STANBURY 
Barrie. Ontario, Canada 


RAINBOW 


ачввоовветотттесеооотрьЦФзовеФӘРрттетоЕЕЕве 


I would like to add a couple of points to David 
Suitss review of the DEC Rainbow (April. page 
(continued) 
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170), Since his review. DEC (Digital Equipment 
Corporation) has upgraded the basic machine. 
$0 that it comes with 128K bytes, expandable 
to 895K bytes. and has fixed the "compose 
character" key (for foreign languages The 
machine now comes with a one-year on-sile ser- 
vice contract. | still have trouble believing that 
they'll actually come to my house for free, al- 
though after six months | have not yet needed 
any repairs. 

The review stressed the fact that the Rainbow 
is limited to disks of its own format. As DEC 
supplies the Rainbow. this can be a problem 
The problem is readily solved by a third-party 
product. Media Master. which enables the Rain- 
bow to read and write single-sided disks for 19 
machines, including the Morrow. IBM Personal 
Computer (РС). Kaypro. Texas Instruments. 
Heath, Cromemco. etc. it can write for CP'M-80, 
CP/M-86, or MS-DOS and PC-DOS. (Available 
for $99 from МОС Associates, 4573 Heather- 
glen СІ., Moorpark, СА 93021, (805) 529-5073.) 
With the Rainbow's dual-processor architecture. 
this provides a superb tool for the small soft- 
ware developer. Using a single machine. both 
8- and 16-bit software can be developed, tested 
and distributed for a variety of machines and 
operating systems 

WILLETT KEMPTON 
East Lansing. МІ 


The biggest news 
in printers since 
Herr Gutenberg, 

and a lot less 
expensive. 
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Morrow MD-II 


| recently have had an experience trying to pur- 
chase a Morrow МО-И that should interest 
anyone considering buying that computer 

At the price of $2745 for 128K-byte CP/M 3.0 
and an 11-тедабле hard disk. the MD-II 
seemed too good to be true. It seems that it 
was | proceeded to enter a pharmacy applica: 
tion program that | developed and had entered 
about 60K bytes into the machine when it 
crashed and would not reboot. 1 lost only a lit- 
tle work because of a recent backup. (But a 
crashed hard disk takes forever to reload.) 1 took 
it back to the retailer and he said that the prob- 
lem must be the ROM; they had experienced 
problems with it before. He replaced the ROM, 
after which | went back to developing my ap- 
plication program. 

The МІН! lasted about two more days and 
the same thing happened again | was getting 
tired of losing my work so | left it with the dealer 
to fix it and test it for a few days. He tried many 
ROMs of different versions (| think there are 
seven 50 far) and none worked more than a few 
days. Mine was not the only МО- that had 
malfunctioned Eight of the thirteen that this 
dealer sold had problems 

In the meantime the dealer was having trou: 


Introducing the Sumicom 1120. 
At $495 its the least expensive 
letter-qualily printer ever, with 
features youd expect to cost 
hundreds more. 

The 1120 is as fast as any letter- 
quality printer under $900, and 
faster than most: 18 characters 
per second, Its universally stan- 
dard, with Qume printwheels and 
ribbons and an 8-bit parallel 
Centronics interface; it works 
with ІВМ, Apple, Commodore 
and many other PCs. 


ble getting the people at Morrow to respond 
with help Finally. when the dealer threatened 
a lawsuit, the relationship between the two be- 
came much more cooperative. 

While Morrow and the dealer were having 
their problems. | was without a machine. with- 
out my money (having already paid). and losing 
the benefit of my application program in my 
pharmacy. it eventually seemed to me that the 
Morrow MD-I1 was not a machine to he trusted 
and t asked for a refund. К wasn't very quick 
in coming. but seven weeks after I first received 
the machine. 1 had a refund. 

ИМ ICENHOWER 
Houston, TX 


LNW-80 


корр ов отасс оста ооо освоите 


Bravo! Mahlon Kelly's review of the LNW-80 
computer (May. page 258) finally sheds light on 
one of the most powerful yet lesser-known &-bit 
computers in use today. Some news for your 
readers. LNW has released a newer version of 
the LNW Model 1 computer. The newer LNW 
does everything the older units do but now in- 
cludes 80 by 24 hardware video. a Model II! 
character set in addition to the original Model 
| set, &bit graphics RAM versus rhe old 6-bit 
RAM. a 5.3-MHz clock speed. and best of all. 


The 1120 is quiet (only 60 
dBA). features proportional spac- 
ing and takes paper up to 13 
inches wide. Options include 
serial interface, forms tractor and 
cut sheet feeder. The depend- 
ability is standard: а 120-cay 
warranty, а month longer than 
other manufacturers. 

For fast delivery, call 
800/556-1244. ext. 167 (California 
800/441-2345, ext. 167). Letter 
quality, and many other qualities, 
all for $495: give us a call. 


Circle 334 on inquiry card. 


a lower price The software package offer has 
been discontinued, but LNW is now shipping 
the newest Model Ils with the graphics memory 
already expanded to 64K bytes. This provides 
the user with 160K bytes of accessible memory. 
which is unprecedented in the Tandy-compatible 
sphere It is naw possible to use this 64K as ad- 
ditional RAM-disk space. Micro Systems Soft- 
ware in Florida is creating a special version of 
DOSPLUS 4 that will reside in this special 64К- 
byte area. This powerful device-independent 
DOS gives the LNW its TRS-80 Model 4 com- 
patibility. This DOS should be available now. 
LNW Computers now has three versions of 
its Model | computer. all with the same name 
In keeping with its extensive customer-support 
program, LNW will upgrade Model 115 that have 
the detachable power cords, to include 80 by 
24 hardware video. Upgrades for the original 
one-screen Model 11 owners will be forthcom- 
ing. The oldest Model | LNW-80s will need to 
be upgraded to СРМ (Model Its) before the four 
screens and 80 by 24 can be added. | don't 
believe LNW is making modifications for these 
older machines quite yet. Typically, LNW Com- 
puters requests that owners make appointments 
prior to sending their machines in for an 
upgrade 
In his review, Mahlon Kelly was a little harsh 
on the CP/M operating system. It has been art- 
fully implemented on the LNW-80 by Dick Stiles 
of RMS Systems in Fresno. California. The disk- 
formatting section is going to be expanded to 
make the LNW read just about any other CP/M 
disk imaginable. An LNW with both 8-inch 
drives and 5%-inch drives might be the ultimate 
CP/M computer. Classic programs such as Word- 
Star and dBASE II work fine on the new LNWS&0 
and look great with the shading and highlighting 
that is now possible. 
| now own my third LNW computer and am 
very happy with it. Over the past three years. 
my computers have been run continuously 
since the time they were purchased. | have sub- 
jected them to the horrors of electricity from 
generators at cil rigs and have even hauled 
them back and forth in helicopters to offshore 
platforms in the Gulf of Mexico. My latest LNW 
is now powered by a SOLA UPS and is being 
used 24 hours a day as a bulletin board for 
LNW-30 enthusiasts. It is the LNW TBBS South- 
east in Baton Rouge, Louisiana, which has been 
running nonstop since August 1982. The review 
accidentally misprinted its phone number The 
correct number for this 300/1200-bps BBS is 
(504) 291-4331. LNW Computers in Tustin is also 
starting a Customer Support TBBS this month 
and will be up 24 hours a day at |714) 544-5762. 
Thank you again for publishing information 
on this machine. It is gratifying to see a maga- 
zine of your size and reputation give this much 
exposure to computers other than the IBM Per- 
сопа! Computer and the Macintosh. 
Birt HUMMEL 
Baton Rouge. LA 


STATISTICS 


As a satisfied subscriber to BYTE. | have always 
been impressed with the timely nature of the 
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topics presented and their ability to translate 
immediately into improved programming per- 
formance. Nowhere is this more clearly the case 
than in your recent publication of two articles 
dealing with statistical software: "Statistical Pro- 
grams for Microcomputers’ by Peter A. Lachen- 
bruch (November 1983. page 560) and “‘Statis- 
tical Software for Microcomputers” by James 
Carpenter, Dennis Deloría, and David Morgan- 
stein (April 1984, page 234). in which the 
authors discuss 24 packages. 


Last year, we developed an inexpensive sta- 
tistical program to make the power of regres- 
sion analysis available to professionals. Using 
traditional texts and formulas, we fell into pre- 
cisely the trap described by Dr. Lachenbruch 
with regard to round-off error We had designed 
our package to perform forward. backward, and 
stepwise regression on up to 30 double- 
precision variables in order to provide max- 
imum accuracy as well as partial and semipar- 


icontinaed) 


Graphics with Gray Matter. 


New GRAPHICS-PLUS GP-29. Big Features. Little Cost. 


The GP-29 delivers the graphics 
and text versatility of powerful, 
expensive terminals at significant 
cost savings. And you can buy 
the GP-29 as a ready to use termi- 
nal or asa retrofit board for the 
Zenith Z29. 

Expand your applications with 
dual plane graphics. Create images 
with "shades of gray." Overlay 
two separate images. Animate the 
images. Store multiple images in 
local memory. 

The GP-29 gives you low cost 
graphics you never imagined possi- 
ble. 1024 x 500 hi-res and 512 x 250 
lo-res selectable resolution. 128k of 
display memory. And our dedi- 
cated graphics processor provides 
selective vector erase, area erase, 
area fill, area move, arc drawing, 
pan and zoom. 

You also get Tektronix 4014 com- 
patibility as weli as DEC VTIOO and 
VT220 compatibility. 


Enhanced Text Tool 

The GP-29 offers four selectable 
display formats: BO and 132 col- 
итп with 24 ог 49 lines. Off- 
screen scrolling memory. Storage 
for pages and pages of text. Off- 
line editing capability. Double high 
and double wide characters and 
much, much more. 

Pius, you get operator conven- 
іепсе features like "plain English" 
set-up menu, easy to use program- 
mable keys, local function keys, 
transparent mode and пог-уоіаше 
memory. And a serial printer port 
is standard. Call or write today to 
place your order. 

GP-29 retrofit for Zenith 229 ....5 995. 
GP-29 complete terminal........ 1695. 
Optional long-persistence CRT .. 95. 


Northwest 
Digital Systems 


Р.О. Box 15288, Seattle, WA 98115 
|206) 524-0014 


GP-I9 board for the Zenith 219 terminal is also available for 5595. 


Circle 274 on inquiry card. 
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Gal (or рагі) correlations, ХҮ and residual plots, 
and other normal summary statistics of a regres- 
sion analysis. 

Based on the ideas of the Lachenbruch arti- 
cle we made modifications to use updating 
algorithms whenever possible. On running the 
revised system against the Longley data. how- 
ever. we noted a discrepancy between the re- 
sults we obtained and those published in that 
article. Specifically. all the correlations involv- 
ing variable four (АКЕС page 563 in the 
November 1983 article) came out differently. 
After checking with the American Statistical Assacia- 
tiom journal of September 1967 that contains the 
original Longley data. we find that the output 
of our package calculates the correlation matrix 
to at least five places identically to those 
reported in the ASA [ournal article. 

We would like to share the corrected matrix 
values rounded off to six places in order to 
assist anyone who has been trying to get their 
program output to match that published. 


GNPDEF GNP UNEMP 
| 000000 .991589 620633 
| 000000 60426] 
1.000000 
ARFC POPN YEAR 
464744 979163 991149 
446437 991090 995273 
177421 686552 608257 
1.000000 364416 417245 
1.000000 .993953 
1.000000 
ЕМР 
970899 
983552 
‚2042498 
457307 
960391 
971329 
1.000000 


We are currently reviewing our package against 
the criteria of the second article mentioned 
above. We applaud BYTE's decision to carry ar- 
ticles of a statistical nature nox simply because 
it has improved my company's product but be- 
cause it increases the general level of knowl- 
edge about statistics and microcomputers The 
latter will hopefully reduce people's reluctance 
to systematically explore the wealth of inform- 
(юп available and increase their ability to 
understand and influence the world around 
them 
WILLIAM К. BOYD 
Advanced Software Applications 
Madison. WI 


| read the article. "Statistical Software for 
Microcomputers.” in the April BYTE with great 
interest. | strongly agree with the authors em- 
phasis on how the packages appear to the user 
However | must take exception with the method 
used to measure the accuracy of the packages: 
their results are misleading. at best 

Table 11 in the article displays the "average 
accuracy of regression coefficients" computed 
by the packages. This quantity was computed 


358 BYTE * SEPTEMBER 1984 


REVIEW FEEDBACK 


by doing a regression on a numerically unstable 
data set (the Longley data set—see reference 
3 in the article} and comparing the coefficients 
calculated by the packages with the "correct" 
solution computed by Longley. The authors re- 
port average accuracy values like 6.8; ie. on 
the average. 6.8 digits of a package's answers 
agree with the correct answer. 

The reason that I take issue with these results 
is that the data set contains input values re- 
corded with as few as 4 digits and 6 digits at 
most | was always taught that if the input data 
contains at most 6 digits then you cannot get 
more than &-digit accuracy іп the answers Yet 
this seems to be precisely what the authors 
claim 

To demonstrate this, | took the original data 
set from Longley's paper and ran a regression 
On a statistics package with a reputation for ac- 
curacy that was not among the packages de- 
scribed In the article. (This package was origi- 
nally developed for ІВМ mainframes. a fact that 
[ feared would be held against it by some 
readers of BYTE. so | ran it on an ІВМ/РС/ХТ/ 
VM/370 "micro") While the number of digits 
reported for each coefficient varied from 5 to 
8. all of the digits agreed with Longley's 'cor- 
rect" solution. 

| then "adjusted" variable 4. "Size of Armed 
Forces" (apparently recorded to the nearest 
thousand]. by adding a fudge factor. as indi 
cated in the following table. 


Size of Fudge Size of 
Armed Forces Armed Forces 
toriginal] (adjusted) 
1590 —.43 1589.57 
1456 -.49 1455.51 
1616 - 42 1615.58 
1650 — 4l 1649.59 
3099 +.22 3099.22 
3594 4.44 3594.44 
3547 4.42 3547.42 
3350 4- 15 1350.35 
3048 4 20 3048.20 
2857 * 10 285710 
2798 + 07 2798.07 
2637 4.09 2617 09 
2552 0 00 2552.00 
2514 0.00 2514.00 
2572 000 2572 00 
2827 4 08 2827 08 


Notice that the original data contains 4 signifi- 
cant digits and that the adjusted data, when 
rounded to 4 significant digits. agrees with the 
original data. When the regression was redone 
with the adjusted data. all of the coefficients 
were different. and some of them differed in 
the fourth digit 
The point is, if you enter only N significant 
digits in your input data. you cannot get more 
than N significant digits in your answers 
JERRY M. LEFKOWITZ 
University Park, PA 


| believe BYTE is an excellent magazine and 
Often rely on it for timely information about 
computer hardware and software Therefore. 1 
was disappointed when | read the review arti- 


cle "Statistical Software for Microcomputers" 
in the April issue. There was no mention of 
Statplan. a statistical package for the IBM PC 
and compatible computers. At $49.95, Statplan 
would have been the least expensive, complete 
package in the review. In spite of its low price 
it compares favorably with programs costing 
$200-5300. 

Statplan contains a fullscreen editor for enter- 
ing and editing data that takes full advantage 
of the special keys on the IBM keyboard. It can 
also exchange data with Lotus 1-2-3. VisiCalc. 
and any other program using the DIF format 
Variables can be printed, transformed. or ex- 
amined through cross plots. histograms. or time 
series plots with overlays. The analysis capabil- 
ities include BASIC statistics. correlation anal- 
ysis, autocorrelation, ANOVA. and multiple 
regression. The multiple-regression routines in- 
clude probability levels on t and f scores. sav- 
ing of residuals and calculated values, and 
graphing residuals and actual versus cakulated 
values, 

JoHN STOVER 
The Futures Group 
Glastonbury. CT 


Eco-C AND Q/C REVISITED 


вРегвевфеееееасееаоотагееввававагваа«агете 


Because of the large number of inquiries about 
my review of Eco-C and CVC ("Two More Ver- 
sions of C for CPM” May. page 246). t thought 
you might be interested in an update on the 
two products. Both products have made sub- 
stantial improvements. 

After my initial disappointment with Eco-C 
version 1.52. | purchased Aztec C 1! and used 
it almost exclusively for my numerical work. 
When version 2.0 of Eco-C arrived. | didn't have 
very high expectations but | was surprised. Ver- 
sion 2.0 included great improvements in the 
compiler. the library. and the code generated. 
| was 50 impressed, 1 bought another copy of 
the product for use at work. Besides the im- 
provements to the software, Ecosoft reduced 
the price by $100. (It also offered some of its 
other software packages at reduced cost to 
users of version | 5 to help assuage anyone an- 
noyed about paying the initial high price) The 
current version of Eco-C ís 3 Q. It has corrected 
all of the deficiencies that aggravated me with 
version 1.5. 

The newest version of СУС 15 3.2. This new 
release addresses almost ай of the deficiencies 
| mentioned іп my review. It now includes casts. 
sizeof. typedef, and typed functions. The library 
has also been expanded. 

| reran the benchmarks from my review with 

two new versions (see table below). | have 

also included results of the benchmarks when 
compiled with Aztec C Il v. 1.05g. (This seems 
to be the latest revision of the Aztec compiler, 
although it now seems the compiler has been 
split off from the library source and the price 
has been increased. Іп any event, | haven't 
received any notification of an upgrade from 
Manx.) Aztec is probably more comparable to 
Eco-C since it is a “full” implementation, mean- 
(continued) 
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The most exciting com- 
uter news since the micro: 
ramework™ 

It's idea processing, 
word processing, electronic 
spreadsheets, database 
management and auto- 
matic graphics. With a 
unique outlining feature 
that allows you to put it 
all together more easily 
than ever. 

Whether you're a 
novice or a techie, Ashton- 
Tate has a Framework book to 
explain the program, its lan- 
guage and application in the 
detail you require. 

Framework: An Introduction 

by Bill Harrison 

The first in a series of Frame- 
work books designed to show 
users how to take advantage of 
this new programs flexibility. 
Includes explanations of all of 
Framework's major features. 

А must for first-time users. 
Suggested retail price $15.95. 
Framework: 

On-The-Job Applications 

by Expert Systems, Inc. 

А collection of timesaving appli- 
cations for those interested 

in putting Framework to use 
immediately. An ideal book for 
business professionals who 
don't have time to develop their 
own applications. Suggested 
retail price $19.95; with disk, 
$29.95. Available Fall '84. 


Circle 30 on inquiry card. 


Framework: A Programmer's 
Reference, by Forefront Corporation 
À reference source for program- 
mers developing applications 
with Framework. Includes a pro- 
gramming tutorial and an exten- 
sive functions directory for the 
FRED" programming language. 
Suggested retail price $24.95. 
Framework: An Introduction to 
Programming, by Forefront 
Corporation 

A first-time-user's introduction 
to Framework programming. 
With an extensive tutorial on the 
functions and capabilities of 

the software. Suggested retail 
price $19.95. Available Fall “84. 
Framework: 

A Developer's Handbook, 
by Forefront Corporation 
А complete handbook 
for the Framework 
program developer. 
Organized for quick and easy 
access. An invaluable addition 


to developer's library. 
панд =) price $24.95. 
Available Fall '84. 

So if you're thinking of buy- 
ing the program, buy the book, 
too. They're made for each other. 
And both are made for you. 

And Ashton-Tate > а 
rapidly-growing library of micro- 
mme A ait^ h ndo for com- 
puter users of every level. To 
get a copy of our latest catalog, 
contact your local Ashton-Iate 
dealer. For the name and location 
of p nearest dealer, contact 
Ashton-Tate,10150 West Jeffer- 
son Boulevard, Culver City, 

CA 90230. (213) 204-5570. 


ASHTON TAIE BI 


© Ashton-Tate 1984. АП rights reserved 


Framework and FRED are trademarks of Ashton-Tate. 
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ing it has longs. floats. doubles, and param- 
егегігегі macros. 


te ta t te size 
Eco-C sieve 0:56 0:27 0:58 0:29 12.250 
fib 0:58 015 050 1:15 3,934 
deref 0:56 0:19 0:50 019 4,004 
matmult 1:25 044 1:11 0:42 20.887 


Aztec sieve 0:20 0:17 1:02 0:33 16.956 
С fib 0:23 0:15 0:46 2:05 8,588 
дегер -- -- ------ 


тапти 0:42 0:33 1:18 1:55 23.494 


sieve 0:21 016 0:37 0:40 12.049 
fib 0:22 0:15 0:38 1:39 4,329 
deref 020 0:15 0:38 031 4.361 
matmult — -------- 


Here tes is the compile time: t4. the assembly 
time: tj. the link time; and te, the execution time. 

There are several interesting results apparent 
from the table. Looking at the resuits from the 
“sieve” benchmark, there has been a dramatic 
decrease in assembly time for Eco-C. This has 
come about due to the way large arrays аге іпі» 
tialized. Version 1.52 did it by expanding a 
macro. Version 3.0 (and 2.0 before it) performs 
default initialization to zero with a DS (Define 
Space) assembler directive instead. The im- 
provement is dramatic. 

Есо-С also has vastly improved performance 
on the “fib” benchmark. As mentioned іп my 
review, this program gives ап indication of the 
efficiency of function calls Whereas version 
1 52 executed іп slightly over 3 minutes, ver- 
sion 3.0 requires just over |, As you might ex- 
pect. the function-calling process has been 
cleaned up a lot it Is now nearly as fast as BDS 
С 

The pointer-dereferencing benchmark showed 
little change. This isn't too surprising since both 
compilers were fairly good at it before | was 
surprised to discover that Aztec C 11 could not 
compile the program. 

The matrix-multiplication benchmark was also 
run again. This time Eco-C could be compared 
to another version of the language with floating- 
point capabilities, Aztec C Il The results here 
were rather lopsided. Есо-С produced signifi- 
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cantly smaller, faster code than Aztec. This 
seems to be a fairly general phenomenon. For 
every program for which | have compared the 
two, Eco-C has produced a smaller. faster pro- 
gram at the expense of slower compilation. 

Another apparent point of confusion, judg- 
ing from the comments | have received, com- 
cerns the long compile times for Eco-C. This 
is a direct result of the multipass nature of the 
compiler. There ís a finite overhead required 
to load each pass from disk. The benefit of the 
multipass design is better analysis of the pro- 
gram being compiled. resulting in smaller, faster 
programs. As the programs being compiled be- 
come larger. the extra time required for the disk 
accesses for a multipass compiler becomes a 
smaller proportion of the compile time. 

There is also a general trend apparent in the 
increased link times for Eco-C and СУС relative 
to earlier releases. This increase is a direct con- 
sequence of the expansion and improvements 
made in the standard libraries for each com- 
piler. The Eco« library is much larger since it 
has routines for format conversions for the data 
types that СҰС does not support. as well as func- 
tions for sorting, generating soundex codes. 
and so on. The Eco« library is also broken into 
several files Some members are searched de- 
pending on what compiler options were speci- 
fied on the command line. Generally. Eco-C re- 
quires searches of three or four library files 
when a program is linked. 

Some general comments on each compiler 
are in order Есо-С has shown tremendous im- 
provement After ту initial dilficulty with ver- 
sion 1.52. | was just going to stick it on the shelf 
and forget about it. Now, however, | recommend 
it without reservations. The compiler now ac- 
cepts initializers and parameterized macros (as 
of version 2.0). There are also several new and 
useful compilation switches, One of the things 
that rankled me most about the early version 
was that it aborted compilation after detection 
of a single error, no matter how trivial. Version 
3.0 now distinguishes between the two types 
of errors, which are warnings and fatal errors. 
The predictive parsing employed by the com- 
piler is now used to continue compilation after 
warnings, though compilation is stopped after 


detection of a fatal error. The library has been 
improved and expanded as well. The manual 
is clearer and expanded wlth descriptions of 
new switches and library Functions. A very lucid 
description of use of assembly language with 
the compiler has also been included with a non- 
trivial example. 

Ecosoft. Іп an attempt to decrease the CAL 
(compile-assemble-ink) times for the compiler. 
is negotiating with a company to provide a sig- 
nificantly faster and more powerful assembler- 
linker instead of the MBO/L8O package now pro- 
vided. Maybe by the time you read this it will 
be available. 

| have one final comment concerning the 
customer support provided by both companies. 
It has been superb. Ecosoft regularly sent (ree 
updates as substantial improvements were 
made in the compiler. When bugs were re- 
ported. fixes were quickly provided. The Code 
Works, which distributes ОС, also provides up- 
dates. at low cost. as the compiler is Improved. 
Both companies actively solicit user comments 
and answer customer questions. 

David D. CLARK 
State College, PA 


FLIGHT SIMULATOR 


этоатоттавозтефетэевавәәосевеесвтвееетеят 


One small error was made in the recent article 
on flight simulators, "Microsoft Flight Simulator" 
by Stan Miastkowski (March. page 224) The 
author stated that in the real world. а color-blind 
person would be denied the medical certifica- 
tion needed to fly as a pilot in command. 
This statement is incorrect A color-blind per- 
son is simply restricted to fly only during day- 
light hours and limited to VFR (visual flight 
rules). If they are not severely color-blind and 
сап pass a rather simple light-gun test ad- 
ministered by the Federal Aviation Administra- 
tion, they can be granted a waiver and even this 
restriction can be removed. 
| point this out simply because some of your 
readers may be color-blind and may want to 
learn te fly. 
DANIEL С. KURKIIAN 
Chester Springs, PA в 


DATA TRANSFER PROBLEMS ? 


Du pute Mm is REFORMAT TER® Diskette Conversion Software 


е Avoids serial communication protocols. 
е Needs only one system to transfer data. 
е Converis source code and data files. 
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ә Allows 2-way transfer. 
® Quick, reliable, and inexpensive. 


Runs On Reads/Writes 
CP/M — BM 3740 

| CP/M ——s- DEC RT-11 
CP/M-86 0—0 ВМ 3740 
CROMIX . -—m DEC RT-11 
DEC RT-11 -«—mP-CP/M 
MS-DOS «аә ІВМ 3740 

| TRSDOS ІІ" 4«4——»-CP/M 
TRSDOS П «——»- DEC RT-11 


$350 "$249 


Requires 8" Парру drive 
(415) 324-9114 TWX: 910-370-7457 | 


467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 
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IN THIS MONTH'S KERNEL Jerry Pournelle reports on | 
ThinkTank, an IBM-compatible video board for the S-100 | 
bus, a smattering of clones, NewWord, and a variety of 
other things. In BYTE Japan, Bill Raike reports on the | 
- Tokyo Microcomputer Show. He describes a new high- 

— | capacity disk from Hitachi, three microfloppy-based 
| home machines, UNIX workstations, a PROM program- 

--- mer, and an optical filing system. Іп BYTE West Coast, 
= —] John Markoff and Ezra Shapiro discuss a new artificial- 
р intelligence product called М.І and the latest upgrade 
-- - | of the ZCPR command processor for the 280. 

— In BYTE U.K., Dick Pountain reveals the pseudocode |. 
- ® | of a powerful new algorithm and goes on to offer our | 
- : » — 4 first close look at the MC68008-based Sinclair OL. 


| 3 — — ] COMPUTING AT CHAOS MANOR: ON THE ROAD | 
- == —] by Jerry РоитеШе........... еее eene 363 

b CHAOS MANOR MAIL 

conducted by Jerry Роштейе.......................385 
BYTE WEST Coast: NEWS FROM ALL OVER 

by John Markoff and Ezra Shapiro ...... T 
BYTE JAPAN: SHOW TIME | 
by William M. Байе......2..................... 407 | 


BYTE U.K.: THE SINCLAIR QL 
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BY JERRY POURNELLE 


COM-P-U-TIN-G 


AT CHAOS MANOR 


On the Road 


think they're trying to kill me. During the 

month of May I was home for precisely 

10 days; the rest of the time I was on the 
road: at conferences, meetings, the COMDEX 
in Atlanta, the New York meeting of the 
American Association for the Advancement 
of Science, a speech in Cincinnati, and heaven 
alone knows where else. They say travel is 
broadening, and | believe it: I put on 10 
pounds during that last trip. 

Not only that, but our novel, Footfall, is over- 
due, and Judy-Lynne Del Rey, our editor, is 
threatening to send hit squads, so I've been 
over at Larry Niven's house 8 hours a day 
since | came back. The blitz is working: we've 
done at least a chapter a day since we started 
that. 

АП this is by way of apology: my columns 
tend to ramble, and although I doubt this one 
is worse than most, there's a second difficul- 
ty. | wasn't here most of the time, so ІЛІ have 
to include a show report as well as some of 
the doings at Chaos Manor. Fair warning on 
show reports: І can tell what | saw, but | make 
no guarantees on anything | haven't actually 
used. 


COMDEX SPRING 


It was the first COMDEX in Atlanta and, in- 
cidentally, my first spring COMDEX. Just as the 
hay-fever season ends in California, it begins 
in Georgia, so I try to stay out of that area in 
the spring. The really big announcements hap- 
pen at the fall COMDEX in Las Vegas, or so 
I've been told. I wouldn't have gone to Atlan- 
ta if the AAAS meeting in New York hadn't 
come just then, but since І was supposed to 
be on the East Coast anyway, it seemed a 
good thing to do. 


PC COMPATIBLE AT LAST 


I'm glad I went, because it was my first chance 
to see the radical new S-100 board designed 
for CompuPro by my longtime friend and 
associate Tony Pietsch. Years ago, you may 
recall, | said that someone would get rich with 
an IBM PC-compatible video board to fit the 
5-100 bus. If anyone listened, they didnt tell 
me, so І changed tactics: І began to button- 
hole the S-100 designers and suppliers. “Don’t 


you see?” | said to anyone who would listen. 
"There's just too much good software written 
for the IBM PC for us S-100 addicts to ignore. 
The S-100 bus is dead if we can't get it to run 
PC software, and the only way to do that is 
to have a PC-compatible video board.” | must 
have said that to 50 people. 

The only one who agreed was Dr. William 
Godbout of CompuPro, and he had so many 
other projects going that he didn't move very 
fast because all his in-house design people 
were tied up. Eventually, though, he decided 
that it was urgent and talked Tony Pietsch in- 
to designing it for him. It took longer than 
Tony thought it would—these things always 
do—but at the spring COMDEX it was running. 

Fair warning: what was shown was a wire- 
wrapped board. As | write this in early June, 
the first printed-circuit boards haven't been 
finished yet. I'm supposed to get a test copy 
sometime next month. It's scheduled to be 
delivered this fall, perhaps by the time you 
read this. ! don't guarantee the schedule. 

1 can hardly wait, though. 

Tony's board does both high-resolution 
(monochrome) and color output. CompuPro 
used a standard IBM color monitor for the 
display, but no one familiar with the PC was 
fooled for an instant into thinking a PC was 
hidden somewhere in the CompuPro booth. 
People would wander over to the exhibit, look 
for a minute, and then mutter, "OK, how did 
you do that? It can't be a PC. It's too darned 
fast" They were right, too; the board | saw had 
a rock-solid display, as steady as if it were 
painted on the screen, and it could completely 
rewrite that screen in the blink of an eye. 

There was more: the board was running 
under Concurrent PC-DOS (Concurrent CP/M 
(ССР/М| plus the ІВМ PC emulation module). 
This addition to CCP/M has been rumored for 
months; apparently it's out now, or at least Dr. 
Godbout's people had one. I don't yet have 
mine and won't until 1 get my video board 
(CompuPro will be able to supply Concurrent 

(continued) 
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PC-DOS |CPC-DOS] with the board), at 
which time I'm going to have to do 
some hard thinking about what I use for 
a "terminal" for this system. 

| have little doubt that I'll change over 
to CPC-DOS just as soon as Len Ott, 
CompuPros in-house software guru, 
and Tony finish the new BIOS (basic in- 
put/output system) and get it all im- 
plemented. My real question is what I'll 
drive it all with. | hope Tony's BIOS will 
be sufficiently versatile to let me cob- 
ble up a system making use of my Ar- 
chive keyboard and a large video 
monitor, so that things won't be much 
different from what I have now. 

There were more goodies at the Com- 
puPro booth. A production model iAPX286 
board was running at 10 MHz installed 
in the 5-100 "boat anchor" (Those 
boards aren't cheap; the only reason 
you'd want one right now is if you were 
developing software or hardware add- 
ons) The 286 drove the system with 
Tony's video board (but wasn't the rea- 
son his video board is so fast; the PC's 
ШО is slower than its central brain sys- 
tem). The 286 is upward compatible 
with the 8088 in the РС, so given the 
PC video board and CPC-DOS, all the 
PC software should run on it. The 
CompuPro people promised me they'll 
have Flight Simulator running on that 
system by year's end; І can hardly wait. 
Of course, if | use the 286, it will have 
to be artificially slowed down unless | 
want to practice hypersonic flight. 

The final goody was a network of four 
Shirley machines (Shirley is officially 
known as the CompuPro System 10). 
Each Shirley has four users, each user 
with his own processor and memory. 
Theres a fifth processor for traffic 
management. We've done little with 
ours here at Chaos Manor, but that's not 
Shirley's fault: we're rebuilding, and the 
place is about to be overrun with con- 
tractors and architects. When they re all 
done, Shirley will become the main 
machine for the staff, with a link to my 
own Zeke И system—unless | go all out 
and replace Zeke. We're still redesign- 
ing my final system. In any event, | have 
enough faith in Shirley to trust my 
business to her. 

| don't have any need for а 16-изег 
system, but if 1 did, Га seriously con- 
sider linked CompuPro 10s: it's cost- 
effective, theres a big software base 
to build on, and the network looked 
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awfully good. with every user having ac- 
cess to every disk drive and printer. 
Since each user can choose his own 
names for the other systems in the 
net—that is, you could call my disk the 
D: disk while | think of it as the A: 
drive—there's some possibility for con- 
fusion if you move from one worksta- 
tion to another, but sane organization 
will take care of that; they don't fave to 
have different names to different users 
unless you want them to. 


THINKTANK 


Living Videotext had a Macintosh ver- 
sion of ThinkTank at the spring COM- 
DEX. ThinkTank is an excellent product. 
Indeed, it's one reason | insisted on 
converting to a PC-compatible system: 
the program is just too darned useful 
to do without. Any professional writer 
not using ThinkTank is probably work- 
ing too hard. 

It bills itself as an idea processor, 
which is no bad description. ThinkTank 
organizes outlines. | have a favorite car- 
toon: it shows a man splayed out in an 
office chair, foot caught in the waste- 
basket, arms terminally entangled in the 
telephone cord, file cabinets spilling 
papers onto the floor, desktop invisible 
under paper (in other words, much like 
a photograph of my office); the caption 
is, "Life is difficult for the organ- 
izationally impaired.” It fits me perfect- 
ly. | can use all the organizational help 
І сап get. 

ThinkTank would be more useful if it 
were better integrated. The idea-pro- 
cessor part is great; the word processor, 
ie., text editor, will never be my favorite 
for getting lots of work done. It's a bit 
clumsy, not to say awkward. Even so, the 
outline generator is well worth using. 

You can also get ThinkTank for the Ap- 
ple Папа the ІВМ PC and close clones 
(including Zenith Z-150 but, alas, not 
Z-100). 1 highly recommend ThinkTank 
except for one problem. It's the prob- 
lem | want to write about. 


COPY PROTECTION AND PIRACY 


The only trouble with ThinkTank is that 
it's copy protected. It’s less obnoxious- 
ly protected than most: you can copy 
the program to a hard disk (which you 
ought to do), but it won't run unless the 
original distribution disk is in drive A. 
That's milder than some copy schemes. 
Even so, this converts ThinkTank from a 


durable good into a temporary good, 
since coffee, kittens, telephones, dust, 
and stray magnetic fields eventually 
destroy all disks. 

ThinkTanks publisher is Living Vid- 
eotext; the inventors followed the hal- 
lowed micro custom of starting a new 
company to market their program. 1 
asked the people at Living Videotext 
about copy protection and was told that 
they sell a lot of copies of the IBM ver- 
sion to people who've seen it on 
another computer and decided they 
had to have it for themselves—but that 
didnt happen with the Apple version, 
which wasn't copy protected. They con- 
cluded that the Apple owners were giv- 
ing copies to their friends. 

The Macintosh version of ThinkTank is 
also copy protected. Their stated 
assumption is that Apple users gave 
away copies of the program. Their 
unstated assumption is that IBM PC and 
Macintosh users will do so unless phys- 
ically prevented. 

Of course their price might have 
something to do with the user attitudes. 
They think they have little choice about 
the price: given the costs of advertising, 
of keeping an adequate staff to fill 
orders, and all the overhead ot running 
a software publishing company. they 
have to charge a lot. They're probably 
right, too; but that's the fatal flaw in the 
whole micro tradition of starting your 
own company every time you write a 
new program. 

There are economies of scale in pub- 
lishing. It's not 10 times as expensive to 
publish 10 different programs as it is to 
publish just one. Since ideas arent 
copyrightable—only the implementa- 
tions can be protected—it won't be long 
before someone else comes up with an 
idea-processor program that does more 
or less what ThinkTank does. Indeed. 1 
could write one myself, although | 
probably won't. Someone will; someone 
smart enough not to start up a new 
company but rather turn it over to a 
publisher who'll be able to sell it for a 
lower price. 

The price of software will be driven 
down to about the cost of a hardbound 
book. That may take a while, but it's 
inevitable. When it happens, copy pro- 
tection won't be so obnoxious: after all, 
reference books arent eternal either. 
They сап be lunched by kittens, dogs, 
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Dot Matrix Printers 

C. Itoh Prowriter (8510). ............$ 359.88 
C. Itoh Prowriter-2, (136 col).......... 589.88 
С. Itoh Prowriter ВР! (IBM-PC). ....... 389.88 
C. Itoh HotDot..... — — AP — К 509.88 


C. Itoh HotDot-2 (136 сођ............ 729.88 
DMX-80 (Panasonic 1090)........... 259.88 


Epson RX/FX/LQ Series. ......... ..... GALL 
Inforunner Riteman.................. 309.88 
Mannesmann Tally ӛрігі-80......... 329.88 
Okidata Microline 982 ................ 489.88 
w/IBM graphics compatibility ..... +». 489.88 
w/imagewriter compatibility..... 579.88 
Okidata Місгоіпе 93 ................ 699.88 
93 w/IBM graphics rr » В 899.88 
Okidata Microline 84 Step Il. . .. 889.88 
NEC Pinwriter w/tractor (80 col.. "т 699.88 
NEC Pinwriter w/tractor (132 со... . 959.88 


Star Micronics Gemini 10X. .......... 299.88 
Star Micronics Gemini 15Х..,,....,.. 429.88 
Star Micronics Delta 10........ Бр. абе 374.88 
Star Місгопісз Delta 15......... 


Star Micronics Radix 10/15............ CALL 
Toshiba Р-1351..................... 1439.88 
Toshiba Р-1340...................... 819.88 


Printer Butters (Quadram). ковегекевеетя CALL 
Printer Cables...............e se . CALL 


Letter-Quality Printers 

Brother Printer Series ................. 

C. Itoh А-10 Starwriter (18 CPs) ..... " 548.88 
С. Itoh F-10 Starwriter (40 cps) ..... 1076.88 


C. Itoh F-10 Printmaster (55 cps).... 1379.88 
Diablo 620/630/Series 35............. CALL 
NEC 2010/2030 (18 eps) ........... . 739.88 
NEC 2050 for IBM-PC (18 cps}....... 889.88 
NEC 3510/3530 (33 cps)........... 1379.88 
МЕС 3550 for IBM-PC (33 срө)..... 1639.88 
NEC 7710/7730 (55 cps)........... 1779.88 
Qume Sprint 11/40 (40 cps)........ 1519.88 
Qume LetterPro 20 (18 cpa) ......... 709.88 


Silver Reed EXP-770 (35 cps)........ 879.88 
Silver Reed EXP-550 (18 cps)........ 489.88 
Silver Reed EXP-500 (12 cps)........ 389.88 
Silver Reed ЕХР-400 (10 cps)........ 329.88 


Star Micronics PowerType (18 cps)... 349.88 


Modems 

Anchor Volksmodem, 300 bd. ........ $69.88 
Anchor Mark ХЦ, 1200 bd............ 299.88 
Hayes Micromodem lle (Apple) ...... 249.88 
Hayes Smartmodem, 300 bd. ,...... . 228.88 
Hayes Smartmodem, 1200 bd ....... 549.88 
Hayes Smartmodem 1200B (PC)..... 459.88 
Novation AppleCat, 300 bd .......... 239.99 
Novation AppleCat, 1200 bd......... 449.88 
Novation SmartCat+, 300bd........ . 144.88 
Novation SmartCatt, 120064........ 409.88 
Novation Access, 1200 bd (РС) ...... 299.88 
USR Password, 1200 baud .......... 369.88 
ЦЗЯ Password, 300 baud......,.. ... 158.88 
9-wire Modem Cable (1-8 & 20)........ 29.88 
Multi Phone-Line Junction Box........ 29.88 
Monitors 

Amdek 3006 (green) ,.............. $ 144.88 
Amdek 300A (amber) ................ 159.88 
Amdek 310A (ТТІ amber) .......... .. 179.88 


Amdek Color-1+ (composite) .......$ 319.88 
Amdek Color-2+ (RGB) .............. 469.88 
NEC JB-1201G (green) .............. 159.88 
NEC J8-1205M (amber) ............. 158.88 
Princeton Graphics HX-12........... 509.88 
Princeton Graphics Max-12.......... 199.88 
Quadram QuadChrome.............. 529.88 
Roland DG-121 (green/amber)....... 144.88 
Roland DG-122 (TTL output, 

green or amber, w/cable)............. 169.88 
Monitor Stand (tiit/swivel) ...... e. 8.88 
Monitor Cable (NTSC composite) ....... 9.88 
IBM-PC Peripherals 

64K Memory (4164/200ns) 9/pkg. ..... $69.88 
Alloy 41 MB Hard Disk w/Tape ....... CALL 
Alloy PC Tape Васқир................. CALL 


Curtis Monitor Әіатд.................. 64,88 
Curtis Monitor Extention Cable. ....... 46.88 
Curtis Keyboard Extention Cable...... 39.88 
Curtis System Stand ..... To lw « , 24.88 
Hercules Graphics Card ....... .2.... 379.88 
Hercules Color Graphics Сага ......... CALL 
Keytronics 5151 keyboard......,.... 219.88 
Microsoft Mouse (parallel) ........... 149.88 
Mouse Systems PC-Mouse (3.0) ..... 219.88 
Paradise MultiDisplay. ........... ,... 440.88 


Quadram Quad 512 + (BAK) ..... e us 239.88 
Quadram Quad 512 + (512Ю........ 609.88 
Quadram QuadColor-1.........,... 219.88 
Quadram QuadColor-2 .... .... 229.88 
QuadVue (TTL output) ............... 259.88 
Quadram РагаПеі Card, RS-232C Card 

or Clock/Calendar Card ............... 79.88 
Quadram Memory Boards (64K). ..... 209.88 
Quadram Memory Boards (128Қ),.,. 269.88 
Quadram Memory Boards (192К}.... 319.88 


rodèu 


Quadram QuadLink. ................. 509.88 
QuadLink (Columbia/Compaq). veces, 539.88 
STB Graphics Pius ll............... .. 359.88 
STB Memory Boards. .................. CALL 
STB Super /О............... эое б» es 169.88 
STB Super RIO (84K) ....... 22:55: 289.88 
STB Super RIO Plus (64K) ........... 309.88 
Tandon TM 100-2 DSDD............. 229.88 
Titan Cygnus ИО (clock/parallel) ..... 149.88 
Titan Cygnus ИО (clock/RS-232)..... 189.88 
ТӨСУШЕК................... —— > 59.88 
Apple Peripherals 

ALS CP/M Pius Card Em 3.0).... 5 299.88 
ALS Smarterm 11 (BO со)............. 144.88 


ALS Z-Card (CP/M 2.2) .......... 4 179.88 
ALS Dispatcher (RS-232).............. 
AMT MicroDrive (half height) ......... 279.88 
Сгарріег+ Printer Card & cable ,..... 709.88 
Buffered Grappler- (16K). . . 184.88 
Microsott Softcard Il (CP/M, бақ).. . 339.88 


SPECIAL! Microsol Softcard ПЕ 
(CP/M, 64K, ВО cob w/dBase ll....... 3698.88 


Pkasso-U Printer Card & cable....... 129.88 
Quadram Е-Ват (ile, 80 со/бақ).... 719.88 
Rana Elite-1 Disk Drive..... eos. 259.88 
TBL Printer Card & cable.............. 79.88 


ТВі Cooling Fan..................... $ 59.88 
Titan Accelerator ІІ.................. 
Tran Neptune (BO col/BAK) 
Videx VideoTerm.............. ree oe 239.88 
Videx UltraTerm (80/160 column)... 289.88 
Videx Enhancer ІІ.................... 109.88 
Videx PSIO (parallel 8 RS-232 

interface card) 


Macintosh Peripherals 

ArtSci Magic Phona............. ...% 174.88 
АТ! MacCoach BOR GORE ори Tea Tee я 54.88 
BASF Зу" Diskettes (5 рко)........... 24.88 
Bluechip Millionaire . ................,. 44.88 
CBS Murder by the Dozen ............ 28.88 
Daisywheel Printer Driver ............. 38.88 
FieldPro Carrying Case. ............... 79.88 
Habadex ОайаВазе.................. 139.88 
Habadex Adapter ..................... 39.08 
Hayden Sargon lll.........,....... 2... 29,88 
Human Edge Sales Edge ............ 170.88 
infoCom Deadiine..................... 44.88 
InfoCom Planetíall .................... 29.8B 
infoCom У/пӨ88...................... 29.88 
(тобот 2оК!........................ 28,88 
Kensington Starter Pak ......... ИТИИ 69.88 
Kensington Diskette Holder........... 29.88 
Kensington Модет.................. 119.88 
Living Video Think Tank............... 99.88 
MacForth (4 өуеі|)................... 719.88 
Microsoft BASIC., лю фол оф офф к 109.88 
Microsoft МшІРІап.................. 730.88 
Miles Comp. Mac the Knife............ 29.88 
Monogram AAA Fa. ..4...... 114.88 
Magnum МСРс....................... 39.88 
Main Street Filer. . . 179.88 
Megahaus МедаМегде ............... 89.88 
Odesta Helix PDSS.................. 278.88 


көеРтғтетегіее 


Penguin Репзайһв.......... TL .... 29.88 
Penguin Transylvania ................. 29.88 
PFS: Ғіе/РМәроп..................... 139.88 
PFS: ГЫР есеге: npe е sei —— all 89.88 
дА "с ФАНАРТ Чир 89.88 
Soft-Life MacSlots ,. кьЕнзсбелфлдбкүввееветер 54.88 
T/Maker Click Ап. ........... mar A MEN 39.88 
Tecmar MacDrive (5MB)....... en. .. GALL 


TECHNICAL INFORMATION/SALES 
(603) 881-9855 
TOLL-FREE ORDER DESK 
(800 26 


Hours: 9:00 to 5:30 EST, Mon-Fri 


№ FREE UPS ground shipping on all orders over $50 
(under $50 add $2.50 handling 

Ш MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 

Ш No surcharges on credit card orders 

Ш Credit cards аге not charged until your »rdar 
is shipped from our warehouse 

Ш COOs accepted up to $1000 [add $10 for COD 
handling). Payable with certified check, money 
order or cash 

Ш All personal checks held 30 days for clearance 

E Full manufacturer's warranty an ай products sold 

Ш Software can be returned for an exact exchange 
only, no credits or refunds issued 

Ш Sony, no APO/FPO or foreign orders 


HIGH TECHNO 


LOGY AT AFFORDABLE PRICES 


BOTTOM LINE 


MILFORD, NH 03055-0493 O TELEPHONE (603) 881-9855 
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And Yet More 
Ethical Problems 


to buy. 

It's a tough question, and like most 
tough questions the answer is, "That 
depends .. г 

I'm sure there are a lat of good PC com- 
patibles out there. | saw so many at COM- 
DEX that 1 cant keep track of them all. 
However, this column, for better or worse 
is built around stuff we use here; and by 
use. | don't mean just uncrate it and run 
test programs. | mean use for productive 
work: creating programs. writing books 
and stories and columns and letters. mak- 
ing indexes, paying bills. doing my taxes, 
and generally getting the work done 
around Chaos Manor. 

We cant use everything. 

How. then. do we select what we do 
use, and is it fair? 

| try to be fair. We select what we use 
by employing several parts science, a 
couple parts whim. and one part blind 
luck. The science comes in when | try to 
analyze what new machines are like: what 
chip, who designed the machine. etc. ! 
may not do it all that well. but [ do have 
some experience—besides, І hear from 
my correspondents and through the 
various nets | dip into for information [in- 
cluding one where I'm thoroughly 
anonymous). so by and large | get a good 
idea of which new machines are pretty 
good and which are turkeys. 

Naturally | try to work with good stuff. 
I'm not interested in shooting turkeys. | 
don't have the column space: there's too 
much good software and equipment 
deserving praise to waste time on the 
dogmeat. 

As to what | get: when we see a new 
product that looks good and hear good 
things about К. Гог one of the assistants 
write a letter expressing interest. Often 
we don't have to do that: I'll already have 
got a letter from the company asking if 
I'm interested in testing a product. 

} usually will, but on my conditions, 
which are pretty severe: were going to 
use the stuff. Use is nox test; thus I'll retum 
evaluation equipment (or pass it along to 
an educational institution if the owner 
prefers): but | return it at my convenience. 


| 'm often asked which IBM PC clone 
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not after some arbitrary time limit like 60 
days. | may hang onto it for as long as 
a year. Some stuff stays longer than that. 
if | think it's still the best machine for the 
lob it's doing. 

Have | then been bribed by the use of 
the equipment? 

No. I'm unbribable for two reasons. 
First, | have already bought and paid for 
enough computer equipment to keep me 
going a long time. Second, and more im- 
portant. everyone—well. nearly every- 
one—wants to send me computers. | have. 
at last count, 34 of them, and we've long 
since run out of convenient places to put 
them, so that some end up on the floor. 
| have to step over two to feed the 
tropical fish. | dort need any more com- 
puters, and since | do have а strict rule 
that nothing sent to me is ever sold, it's 
usually more of an inconvenience than 
a joy to accommodate a new machine. 
Even so, | do spend a fair amount of time 
trying new stuff and making the staff swap 
the machine they're using for something 
else—in general trying to keep up. 
because that's the job | undertook when 
| started this column. 

1 also try to be fair, especially to small 
start-up outfits. ВҮТЕ5 editorial staff gives 
me complete editoria] freedom. just as 
McGraw-Hill gives BYTE's editors editorial 
freedom: so I'm under no obligation to 
say nice things about big advertisers. | 
low to discover something new before 
anyone else does, Probably my greatest 
satisfaction in writing this column comes 
from letters that say, "I bought such-and- 
so оп your recommendation, and Wow!, 
thanks for telling me about it^" 

Alas, | can't look at everything. whether 
computers or software. The computer 
business isn't even my major occupation. 
| make my living writing books (and if 
Larry and | don't finish Footjall pretty soon, 
[udy-Lynne is going to see to it that | dont 
make а llving at all). Try as | might—and 
understand, | like these little machines, 
and | Ше playing about with them, and 
| even like writing about them. so it's not 
really work at all--1 cant get to all of 
them. 

1 really am dancing as fast as І сап... 


children, the brotherhood of book bor- 
rowers, Coca-Cola, brandy, and coffee. 
| don't expect Chemical Rubber to fur- 
nish me a free copy of the Handbook of 
Chemistru and Physics just because my kid 
took it to school and spilled acid on it 
in chemistry class: and since | can't live 
without it, I just go buy a new one when 
something like that happens. І deliber- 
ately picked this as an example because 
its about the most expensive vital book 
| own. 

Until software costs come down. 
though. I just don't believe there's any 
justification for copy protection. 
Besides, its so easy to defeat. The 
ThinkTank scheme was a bit more in- 
genious than most. but it can be over- 
come with a demon. A demon is a lit- 
tle program that monitors what's going 
on and does nothing until hes called in- 
to action; this particular demon sits up 
in high memory in the PC and listens for 
calls to the A: disk drive. When he hears 
one, he intercepts it, and if it was from 
ThinkTank. he feeds back the informa- 
tion the program was looking for. The 
A: disk is never disturbed. and 
ThinkTank never knows, We haven't 
developed a demon for the Macintosh 
version yet. and we probably won't un- 
til we can get a 512K-byte Mac; there's 
so little free memory in the standard 
128K-byte Mac that even a small demon 
is a significant intrusion. 

Incidentally, please don't write to ask 
for my demon: | havent figured out 
what to do with him yet because I'm still 
thinking about the ethica! implications. 


MORE ETHICS... 


On that score. | have another problem. 
There's a well-known method for patch- 
ing Microsoft BASIC (for the PC or any 
other machine| to remove the protec- 
tion scheme. Once the patch is done. 
you can edit and list any program, even 
those distributed in the "Run Only" 
mode. 

One company | know of wants to 
market a product that does the patch: 
that is, you run the program: it loads in 
MBASIC, makes the 2-byte change 
needed, and saves it back again as 
MBASIC. That's all it does; once you've 
run the program, you're through with it. 
The company wants to market this for 
$100. That seems a bit steep for what 
it does. 

(continued) 


IT’S A SMALL MIRACLE HOW HEWLETT-PACKARD 
PUT 656K OF MEMORY, LOTUS 1-2-3, WORD 
PROCESSING, A TELECOMMUNICATIONS MODEM 
AND COMPLET E IBM CONNECTABILITY INTO 
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THE PORTABLE. 
For years business people had to choose | or кай data using a standard telephone jack. 
between the power of a desktop computer and the lf you use a Hewlett-Packard Touchscreen 


limited capabilities of the first portables. That PC, IBM* PC, XTor an IBM эч am youll 
problem was solved when Hewlett-Packard intro- Бе glad to know that your desktop and The 


J duced The Portable. Portable can taik to each other with the simple "em 
E Portable is designed with more total ^ addition of the Hewlett-Packard Portable- 
телен Жұ .656K іп fact. That includes 272K e Portable's rechargeable battery gives 
of user memory. So, The Portable's built-in you 16 hours of continuous usage on every i 
software can work with enormous Finally, you can work comfortably on a 


data. size keyboard and an easy-to-read 16-line by 80- 

1-2-3™ from Lotus; Americas most popular column screen. And it all folds shut to tum The 
ы file management and business бааң, э а Ani йз nine-pound box. 

graphics program program, is permanently built into The A small miracle...perhaps. 
le. Sois Hewlett-Packard's word processing But "WC er where it came from. 

youre ready t MemoMaker. Just press the key and See The Portable and the entire family of 


personal computers, software and oc ек eee at 
"The Portable even has a built-in modem and your authorized Hewlett 
easy-to-use telecommunications software to send (800) FOR- HEPC fr e daaa nearest you. 


Setting You Free 
| BHEWLETT 
POO2412 276Т TA PACKARD 


IBM is a registered trademark of Intemational Business Machines Corporation. 1-2-3 and Lotus are trademarks of Lotus Development Corporation. 


This presents several problems. Are 
we justified in publicizing this informa- 
tion at any price? It seems to me that 
rather than advertise a product to do 
that job, I'd just as soon put the exact 
instructions into the column; it's not 
very difficult to patch MBASIC yourself. 
On the other hand. should we be tell- 
ing people how to get at the source 
code of their various programs? After 
all, the publishers haven't copy- 
protected "Run Only" BASIC programs. 
they've protected only their sources. On 
the other hand, the patch locations are 
no great secret; they've been available 
on a number of computer bulletin 
boards, so anyone who really wants to 
learn them can find the information. 

There's a lot of other—ah, interest- 
ing—information on remote computer 
bulletin-board systems. including the 
patch locations to allow you to remove 
the copyright notice from WordStar or, 
more ethically, change the timing loop 
so that the copyright notice doesnt stay 


on screen so long. Again. anyone real- 


ly interested can find this information 
with little trouble. 

Putting them on a bulletin board is 
not, however, the same as publishing 
them in BYTE. 

I'm open to suggestions. 


THE RCBS BLuES 


The microcomputer revolution would 
probably have been stillborn without 
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hobbyists, particularly the public bene- 
factors who wrote and distributed free 
software. Among those public benefac- 
tors, two sets really stand out: the peo- 
ple who founded and ran user groups 
and the hardy souls who set up and 
operated free computer bulletin boards. 

This latter group has become an en- 
dangered species. 

I'm sure you've all heard the story. 
Tom Tcimpidis for years operated a free 
RCBS. distributing software and infor- 
mation. Anyone could call in and post 
messages on his computer, and anyone 
calling in later could read those mes- 
sages. Tcimpidis provided this as а 
public service. and his board wasnt 
essentially different from anyone else's. 
It wasn't filled with pirated software, it 
wasnt a phone phreak hangout. It was 
rather wide open. with little or no 
censorship. 

In mid-May Tom was visited by a Los 
Angeles Police Department detective 
and two Pacific Telephone Company 
security officers. They had a felony 
search warrant. Tcimpidis says their 
knock at the door was the first he knew 
of any complaint against him. 

They wanted to confiscate all his com- 
puter equipment. Since he makes his liv- 
ing with it, that would be tantamount to 
putting him on welfare. Eventually. the 
LAPD officer agreed to take only the 
equipment used for Tom's RCBS, but 
that was bad enough. 


The charge was that telephone credit 
card numbers and access codes were 
posted on his bulletin board. І shouid 
say "had been”: they had timed out and 
were automatically removed before the 
telephone people showed up. 

InfóWorld s Peggy Watt quotes Califor- 
nia Superior Court Judge Robert Frati- 
anne (who issued the warrant) as say- 
ing he understands the complexities of 
the case because he's seen the movie 
WarGames. | guess that doesn't surprise 
me; lawyers typically pretend they 
understand everything. with about as 
much reason. 

This gives me a wonderful idea. 
There's a local supermarket that | don't 
much like; | think I'll go down there and 
post some telephone access codes on 
its community bulletin board, then 
make an anonymous call to the local 
Phone Company. Perhaps they'll get the 
whole market impounded. To make 
sure, I'l] paint the numbers on the store's 
wall, so that the whole wall will have to 
be removed for evidence. 

Levity aside, there are some pretty 
sticky issues here. 

Traditionally. both author and 
publisher are joint tort-feasors in an ac- 
tion at libel; and rightly so. Libel, 
though, is an action for damages after 
the fact. Although there have been 
many, many cases in which parties have 
gone to the law to try to prevent publica- 

(continued) 


CANADA'S COMPUPROS. 


Dynocomp is Conodos first authorized (since 
Pro? System Centre. 

We offer some of the most advanced business 
computers available today, like the Compro System 
816 (В) and the multi-user CompuPro 10 (В). 

We'll tailor a system to your needs that wiil 
help you get the most for your money: right down 
to the peripherals. And with each system, we 


1982) full-service 


include a librory 
of the most popular 
software. Word 


Processing. Database Management. Financial 
Analysis. Typing Tutorial. Executive Record-keeping. 

Plus, we honour CompuPros full yeor 
warranty and offer Xerox (R) on-site service with 
designated systems. 

Call us for CompuPro and other $100 products, 
from components to full systems. 

HIN m show you what the 'Pro' in 


‚ CompuPro really тесп. 
| Phone for our 
Toronto location. 


COMPUTER SYSTEMS LTD. 


210 West Broadway, Vancouver, B.C. V5Y 3W2 
Telephone: (604) 872-7737. 


368 BYTE * SEPTEMBER 1984 


Clrde 132 on inquiry card. 


UILT FO 


CompuPro has now dra- 


matically increased your micro- 
computing power and speed. 

With our System 816/F™ зирег. 
micro with CPU 286/287™ board. 
The computer that gives you 
results. Fast. 

Built to provide sophisticated 
computer users with the fastest 
16-bit system available, the 
System 816/F is a multi-user com- 
puter so powerful it virtually has 
no supermicro peer. 

The reason for such a strong 
statement? We configure the sys- 
tem around the 80286—among 
the most powerful 16-bit proces- 
sors available anywhere and one 
that's built for speed. The 286/287 
board lets you run anything from 
the 8086/8088 family and includes 
the 80287 math processor and as 
much as 16 Kb of EPROM on-board. 

But this board is only part of 
the story. CompuPro has included 
a long list of features that 
enhance this exclusive system 
even more. Like 1.5 Mb of our 
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MDRIVE*%/H—a solid-state disk 
with the capacity to dramatically 
increase the speed of the 286 pro- 
cessor even more ... 512 Kb of 
16-bit main memory expandable 
to 16 Mb ... 1.2 Mb floppy disk 
and up to 80 Mb of hard disk 
storage ... 12 serial ports... and 
much more. 

And even though our System 
816/Ғ has set some industry stan- 
dards, we still designed it to соп: 
form to the IEEE 696/S-100 bus 
Standard. And virtually no one 
else can say that. 

The time you save with 
CompuPro will save you money, 
too. Our System 816/F speeds up 
software development. So the 
quality and capacity of your pro- 
grams is enhanced, and the value, 
maximized. 

Тһе CompuPro System 816. it's 
the essential system for OEMs and 
system integrators who want all 
the power and speed they can 
get. And best of all, we've shipped 
hundreds of them already. 


For Dealer locations. see page 414. 


A GODBOUT COMPANY 


3506 Breakwater Court, Hayward, CA 94545 
(415) 786-0909 


MDRIVE is а registered trademark and System B316/F, 
CPU 286/287 and The Essential Computer are Irade- 
marka of CompuPro Front panel shown Is available 
from Full Service CompuPro System Centers only. 
©1984 CompuPra. 
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Dow Jones Accounting Series: 


- 4 а 25226 
Accounting software for small 
businesses who think big. 


If you are serious about computerized business 
accounting, the only software to invest in is the Dow Jones 
Accounting Series. Your business is worth it 

No other accounting software combines the business 
expertise of Dow Jones with an easy-to-use format and 
development and support by top accountants. When you 
buy one of the core modules of the series— Dow Jones 
General Ledger," Dow Jones Accounts Receivable™ or 
Dow Jones Accounts Payable" — you are eligible for a 
free training seminar designed by Arthur Young, one of 
the nation's foremost accounting firms. And the Dow Jones 
Accounting Series is fully supported by a toll-free customer 
service hotline staffed by computer experts trained in 
accounting. 

Big accounting power for the small business. 


For à free brochure on Dow Jones 
business, investment and home 
software, call: 


1-800-345-8500 
ext. 244 

(Alaska, Hawaii and foreign call 
1-215-789-7008 ext. 244) 

Ву Trademark Software and 


Dow Jones 4 Company Inc 
Autilable for the IBM* XT. 


BEN Ж 2-4 -— — QR "9 
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tion of something they believe to be 
libelous and damaging. and many of 
them have been able to make very per- 
suasive cases, both state and U.S. courts 
have always been extremely reluctant to 
exercise prior restraint. 

They almost never prevent publication 
of stories, no matter how scurrilous, 
about "public or political figures? and 
indeed, as William F. Buckley has found 
to his sorrow, a sufficiently public figure 
(even if not in politics) has a very dif- 
ficult time collecting damages after 
publication. This is probably as it should 
be: the framers specifically intended a 
free and independent press as one of 
the safeguards of the Constitution. and 
it is worth tolerating much mischief, not 
to say evil. to ensure a free press. 
Possibly the courts have gone too far 
in limiting damages in cases of libel of 
"public figures; but their reasoning, that 
the fear of damages will have a chilling 
effect on publications denouncing those 
who ought to be denounced. is meri- 
torious if not convincing in every case. 


Buckley himself admits the principle. 


Now. of course, the publication of ac- 
cess codes and credit card numbers is 
hardly an act of free speech protected 
by the Constitution. The framers had 
never heard of telephones, much less 
computers, but they werent stupid: 
given a couple of weeks to understand 
the facts, they'd have agreed that such 
publication served no public interest 
while definitely harming legitimate 
property rights. 

It is a fundamental principle of the 
English Common Law, and thus the 
American legal tradition. that "there is 
no wrong without a remedy" Granting 
that the Phone Company has been 
wronged, the remedy is not so obvious. 

Collecting damages is likely to be im- 
possible. if those access codes were on 
Tom Tcimpidiss RCBS, they were prob- 
bably on others, so that it is manifestly 
unfair simply to send him a bill for any 
misuse. Unquestionably the Phone 
Company has a real interest in prevent- 
ing publication of those codes—but that 
fact is not in dispute Tom Tcimpidis 
never asserted a right to publish those 
codes. He insists that he didn't put them 
there, tried to discourage users of his 
RCBS from posting illegal or unethical 
information on it, and removed the ac- 
cess codes as soon as he knew they 

(continued) 


"PRIMAGES...DARES 

TO DEFY THE COMMON 
WISDOM BY OFFERING 

A PRINTER BOTH FASTER 
AND LESS EXPENSIVE 


WITHOUT SACRIFICING 
QUALITY.” 


DIGITAL ВЕМЕМ/* May 1984 


go 
МИҒА 
10 Jy es NS ` e 
qo 
9 < 


о” yo" In today’s market, if you’re going to defy 
4 e" the common wisdom, you'd better have an 
NY uncommon product. 

Like the Primage | daisy wheel printer. 


Uncommon in that it prints letter quality 
manuscripts at a brisk 45 cps in multiple 
languages. Interfaces easily with all leading 
micros and PCs and utilizes patented new 
technology to improve reliability. Yet it costs 
less than printers with less capability. 

And it helps to have an uncommon sheet 
feeder to make full use of the printer's speed. 
Like our PAGEMATE |, a jam-free, trouble-free 
sheet feeder. Designed as an integral part 
of the Primage | system, it too is revolutionary 
in design when compared to other sheet 
feeders. Yet it costs about half as much as 
they do. 

Stop in at your local dealer for a demonstra- 
tion of our remarkable system. 

o be uncommonly surprised. 


1 JERIMAGES 
ТІШІМС, 


nu Johnson Ave., Bohemia, NY 11716 
516 567-8200 


“For your copy of the compiate DIGITAL REVIEW report, attach your 
business card to this ad, and mail to Primages. 
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"They're obviously not using the ETI Project Control System" 


The ETI Project Control System 
Helps you keep All the pieces and 
people In Place, On Time 

and Within Budget 


The ET! Project Control System is a 
visual projeci management tool. И allows 
the user to уйде large, complex proj- 
ects into individual tasks and operations 

Based on the proven CPM and PERT 
methodologies, the ЕТІ Project Control 
System (s available now and easy to use 

Compatible with ІВМ Personal Com- 
pullers", t offers unclutlered displays, 
extensive user flex- 
ibility and a suggested $29 5. «е 
retal price of only 

With а few keysirokes, the ЕТІ Project 
Control System user can draw a task chart 
lo fit nearly any project. Each task may 
include пате, duration, capital cost, labor 
cost, overhead cost. person(s} responsible, 
manpower requirements or manpower mix, 
amount completed. starting and ending 
dates (including earty and late dates) and 
a narrative descriplion 

In addition to ihe task chart, which 
graphically shows task relationships and 
sequence, Ihe ЕТІ Project Control Sysiem 
leatures several management aiding dis- 
plays There are schedule charts that show 
the critical path, scope and complexity 
of the project There аге also personal 


ALSO FROM ETI 


Office Management Structured Development 
System $9995 System 54995 
Fersonnel System Micro- Rermmnder 
89500 52995 


p вту require ІБМ Personal 


schedules for individuals or equipment, 
assignment lists and charts that show 
énher budgeted or actual costs 

А change made in one chart is simul- 
ianeously made in all the charts This 
feature can Quickly and graphically show 
the schedule implicahons of any change 
т the project plan 

The ЕТІ Project Control System puts the 
user in control. The information entered 15 
not subiect to any pre-set program о! analy- 
sis The user decides what variables are 
imporant and chooses the level of detai 

Better understanding and control 
of complex projects в only one result of 
using the ЕТІ Projeci Control System. il 
can also help find schedule threats and 
lest alternatives, or seek the best cosl/time 
tradeofís As a communications tool, the 
Project Control System can be а! great 
беген АП displays are "what you see is 
what you get” Dala developed and col- 
lected with the program can be printed and 
circulated in the same form as displayed 
on the screen 

Тһе ЕТІ Project Control Sysiem can 
help make you a better manager Circle 
our reply number for more informalion 


PROJECT 
ЕТІ 
- S YSTEM 


ЕТІ ө 5848 EXECUTIVE DRIVE 
LANSING, MI 48910 е (517) 887-2480 


К of RAM monochrome or color dspiay one dsk deve PC-DOS 
асела. 


Computer 128 
and PC-DOS are trademarks ol intermabonal Business M 
Vs edic rin была pr барақ rs. ackhtonal 


""includes program Кей and User Manual 
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were posted on his system. 

One obvious remedy was for the 
Phone Company to ask Тсіглріаіѕ to 
delete the codes; perhaps even to get 
him to sign an agreement to be more 
diligent in the future. 

The Phone Company didn't do that; 
and while | don't know its true motive in 
bringing the police to confiscate Tcim- 
pidiss computer, | have a pretty fair in- 
ference. | suspect it wasn't trying to stop 
Teimpidis from publishing those codes: 
it wanted to put the fear of, if not God, 
then the Phone Company. into all RCBS 
Operators. causing them either to 
monitor (and censor) what is posted on 
those boards or shut them down 
entirely. 

The Phone Company was successful. 
A quick check after the word got around 
shows that at least 20 bulletin-board 
systems suddenly went off line. (At last 
check, though. you can still get "Free 
Phone Sex" by calling certain numbers. 
That generates lots of telephone use.) 

Query; Is this situation a Good Thing 
for the Republic? 


CLONE ОҒ МҮ OWN 


"Best machine" means many things to 
many people. For computer whizzes, 
"best" generally means the latest, with 
bells and whistles and superspeed: for 
beginners, "best" may mean a much 
more limited machine thats been 
around long enough to have the bugs 
knocked out. Since most computer 
company documents are atrocious. 
"best" to a very naive user may also 
mean a machine popular enough to 
have generated books, such as Peter 
Nortor's excellent series on the IBM PC. 

Latest and fastest isn't always best— 
but sometimes it is. Best also changes 
every couple of months. I'm writing this 
in June |984, 

With all that out of my system. [ can 
give a preliminary answer to the "which 
clone’ question. [ now recommend 
three systems. 

For complete (I don't know of any PC 
program that won't work; for safety's 
sake, call it 99 percent) compatibility, a 
great keyboard. good color, good price. 
and good service. you'll go a long way 
before you beat the Zenith 2-150 PC. 
This machine is so nice that Mrs. 
Pournelle has claimed ours. The 
keyboard is excellent. It's so PC compati- 


(continued) 


et XI performance 
ага Jr price. 


ныл abit Feat 


Now you can get the instantaneous response, massive storage, 
and easy operation of a hard disk in a truly affordable desktop computer 
system—the Morrow MD-11! At $2995, it's less than many floppy disk 
computers! 

The Morrow MD-11 comes complete with monitor, keyboard, 
and computer with l1-megabyte hard disk and 384k backup floppy disk drive. 
Plus, the MD-11 price includes over $1200 worth of name-brand software: 
super fast CM? 3.0 operating system, NewWord" word processor, Correct-It” 
spelling checker, SuperCalc" spreadsheet, Personal Р ‚ data base 
manager, Quest* business bookkeeping system, and 2 pr ing languages. 

And now, affordable 16-megabyte ($3495) and 34-megabyte 
($4995) Morrow systems are also available! 

You've never been able to buy this eXTra measure of performance 
at such a JR. price. Corne try the MD-11 for yourself at your nearest 
Morrow dealer. 


Call us today for the name of a dealer near you. 
(800) 521-3493, or (415) 430-1970 in California. 


MORROW 


600 McCormick Street 
San Leandro, California 94577 


CPM is a registered trademark of Digital Research Inc. NewWord is а trademark of New Star. Correct-It is а trademark of Morrow Designs, Inc. 
SuperCaic is a Lrademark of Sarcim Corporation. Personal PEARL ts a trademark of Relational Systems, Inc 83750 licensing fee required. 
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bie that when we got ours without soft- 
ware. Peter set it up and booted it with 
the work disk from our IBM PC: no 
problems at all. 

If you build it from the kit model, it's 
just about the cheapest PC compatible 
on the market. 

If compatibility isnt your main con- 
cern. you could do a lot worse than get 
a TI Professional. This machine isn't 
anywhere near 100 percent PC compati- 
ble and doesn't claim to be, but ТІ has 
versions of most of the really swell IBM 
PC programs. The Professional is newer 
and faster than the IBM PC. 

It has a great keyboard, 1 think 
marginally better than the 2-150 but not 
better than the 2-100. Were down at a 
level where personal preferences and 
prejudices dominate; all three of these 
machines have wonderful keyboards, 
miles ahead of the IBM PC keyboard. 
(IBM says of its keyboard, "You can't 
satisfy everybody" to which the only 
reply is, "Yeah, but you've achieved the 
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astounding feat of satisfying поводу”) 
The ТІ Professional is fast. con- 
siderably faster than the PC, and has a 
better display. There are a bunch of 
features for it; some. like the voice 
recognition, are more toy-like than 
serious (but fun): others, like the com- 
munications system, are genuine im- 
provements. I'm seriously considering 
teaching my Professional to be the 
“master system" that controls most of 
the other stuff here: if | have to aban- 
don my Archive keyboard and 15-inch 
screen. the TI Professional (I'll have to 
find out its name: I'm weary of writing 
TI Professional) is a leading contender. 
Finally. there's the Zenith Z-100. which 
isnt as compatible as the Z-150 and 
doesn't have all the features of the TI 
Professional—but has a lot going for it. 
including price, lots of software, and the 
5-100 bus. Zorro, our 2-100, has been а 
major workhorse for well over a year 
and is Peter Flynn's main machine for 
writing letters, doing indexes апа 


An excellent computer deserves 


generally getting work done that 


doesnt require 100 percent PC com- 


patibility. He likes it a lot. 

More on all these machines in com- 
ing months; meanwhile, if you're in the 
market for a clone, look into these. 


MACUPDATE 


Last minute addition: | now have a sec- 
ond disk drive for the Mac. The machine 
is still too slow and severely memory 
limited, but with a second drive it 
becomes capable of supporting real 
business software. There's a minorly an- 
noying bug in the copy software, but it 
doesn't hurt anything, and except for 
that the operating system handles a sec- 
ond disk quite elegantly. 

At NCC I saw the beginnings of a 
flood of Macsoftware, all supposedly 
ready to ship by August 1. The most im- 
portant thing was a C compiler from 
Softworks Limited of Chicago. Given 
languages and useful software, the 

(continued) 


X Int Diskettes. 


Don't settle for a diskette that doesn't measure up 
to the quality and performance you expect from your 


computer system. 


Choose the best — X'Int diskettes. The one 
brand that you can count on to protect all of your 


valuable information. 


Every X'Int diskette is burnished and then 
Perma Sealed" іп a rugged vinyl jacket designed to 
protect your data longer; you can actually feel the 
difference. And the hub ring is reinforced to help 
protect it against abuse. That's why we can offer 
you an unlimited lifetime warran 

Your computer system is о 
as the diskette you put in it, so if you want 
excellent performance, use X'Int flexible 
diskettes. We live up to our name. 


Only at an X'Int dealer near you. 


K LD, eas 


X'int Diskette Products, inc., 630 Intemational Parkway, Richardson, TX 75081 
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TELECOMMUNICATIONS ENGINEERS 


Telecommunications 
Future Takes à 
& First Step with Hayes 


LL Тһе commitment is here. The 

: talent is here. The experience 

is here. And if the past is prologue. then 

Woher Hayes technological breakthroughs are close at hand. For years now 

we have been assembling the Hayes engineering and technical support team 

" to lead a telecommunications revolution. Not simply to compete. but to set the 
standard for others to follow. To that end, we have designed an engineering environ- # 
. dient superior to any in the industry, and we have recruited some of the engineering gi 

Езопа best young talent and teamed them with seasoned professionals. The 
| bemistry is right for those rg you who have searched for just зи 
= ап о kpporunity. 1 you're егу to make a career сопа 
| ment, take a good. hard look ас Наф 
танц There's a futuran it. 


е RELIABILIT Y/TESTABILITY | ENGI ^T 
ә DESIGN ENGINEERS ә PRODUCT ENGINEER 
® SOFTWARE DEVELOPMENT PROGRAMMERS/ANALYSTS' " TM 
e SENIOR SOFTWARE ENGINEERS * RESEARCH ENGINEERS { 1 | 


Interested. qualified candidates should forward a confidential 25 
resume to: Hayes Microcomputer Products, Inc., Dept. Т]С-84, 
5923 Peachtree Industrial Blvd., Norcross, GA 30092. An Equal | р 
Opportunity Employer M/F. Hayes Microcomputer Products Inc. 


ENGINEERS 


Join Our New Lake Stevens Division of 
Hewlett Packard 


The Lake Stevens Instrumeni Division of Немен Packard develops and manulactures 
state-o(-the-art measurement instrumentation in the fields ої signal generation and 
analysis. Lake Stevens’ Research & Development area has openings for unique 
individuals interested in: 


Electrical Engineering, to design firmware and hardware for next generation 
instruments Requiremenis are: BS or MS іп EE, EE/CS or equivatent experience. 


Computer Scientist, to develop tools and scientific applications programs for 
instrument systems. Requirements are: BS or MS in CS, EE/CS or equivalant 
experience 


Process Engineer, to design chip mount and new circuit implamantation process 
technology. This includes electrical and mechanical process designs for broad 
frequency bands Requirements are: BS or MS in EE, ME or equivalent experience. 


CAE-Electrical Engineer, to develop and supporti the electrical engineering and printed 
Circuit work stakon environment. The preferred candidate will have 2 years experiance 
with CAE systems, PASCAL, and electrical engineering analysis (eg. SPICE, and 
schematic capture), BS or MS in ЕЕ, CS/EE or equivalent experience. 


Applied Statisticlan, for design, test, and analysis of software matrics, ОА process 
control, and support of the produci development business planning activitias. 
Requirements are. MS and applied statistics or equivalent combination of education and 
instruction skills. 


Lake Stevens 16 located 25 miles north of Seattle, Washington, in the spectacular 
Northwest if you are qualified and interested in spending your future with an exciting, 
fast-growing division of a dynamic electronics leader, send your resume to: Hewlett 

Packard Company, Personnel Services, Dept. 808, Р.О. Вох 69, Marysville, WA 98270, 


We аге an equal opportunity employer dedicated to Affirmative Action 


D HEWLETT 


РАСКАНО 


Lake Stevens instrument Division 


р Erry 


Software Engineers 


Discover the opportunities available with Sperry in Albuquerque, where 
our Defense operation is growing rapidly to meet the needs of worldwide 
aviation. 


In this position, you will participate in the development of new control 
and display systems for military helicopters and airplanes. 


To qualify, you must have a BSEE/CS and a minimum of three years of 
experience. Your background should include design, test and integration 
of real-time software with emphasis on modular and structured program- 
ming. Experience with high order languages also desirable. 


Sperry will provide you with a competitive salary and benefits package 
in a modern, professional working environment. For consideration, send 
your resume and salary information, in confidence, to Brandon Harwood, 
Sperry, P.O. Box 9200, Albuquerque, NM 87119. 


JL 
AP SIPEINRY 


Equal Employment Opportunity/Alfirmanve Action Employer 
US citizenship required. 
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Macintosh could yet become a com- 
puter for. if not the rest of us. at least 
a fair number. At student discount 
prices the Mac looks pretty good: I still 
wouldnt recommend buying one at full 
price. 


NEWWORD 


MicroPro, the outfit that developed 
WordStar, laid off a number of 
employees two years ago. Some of 
them went into business for themselves 
and formed Newstar Software Inc. The 
result was NewWord, which uses the 
same commands as WordStar. Peter 
Flynn. who uses WordStar a lot. 
describes NewWord as “WordStar 
without glitches” 

Not that there are all that many glitch- 
es in WordStar 3.3. The latest WordStar 
release is a genuine improvement in 
both documentation and ease of use. 
WordStar isn't my favorite editor, but 
everyone ought to learn how to use it: 
nearly everyone has it. and it's been 
around long enough to have shaken the 
bugs out. MicroPros Charlie Stevenson 
tells me that versions in which you can 
kill the entire status line are coming up. 

We have both WordStar 3.3 and 
NewWord running on Lucy Van Pelt, our 
fussbudget ІВМ PC. Since Peter uses 
WordStar regularly, ! let him take the first 
cut at comparing them. He mildly 
prefers NewWord. which has a number 
of features unavailable on WordStar. 

Both programs were run with the 
Dilog DP-IOO RAM (random-access 
read/write memory) disk; there was no 
perceptible difference in operating 
speeds. With a RAM disk both are very 
fast, with the notable exception of 
horizontal cursor movement. Files are 
easily and quickly interchanged. 

NewWord's menu layout is a major im- 
provement over WordStar's. Most of the 
screen is in normal intensity with signifi- 
cant parts highlighted. With NewWord 
you see the text as it will print. boldface 
in boldface: ditto for underline. You can 
even see double-struck characters on 
the screen. 

Another notable feature is the great- 
ly expanded Help facility You cant 
quite learn NewWord without looking at 
the manual, but you'll get a lot farther 
that way than you will with WordStar. 
NewWerd has a paging feature: that is. 
you can jump directly to, say. page 10 
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Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. And that’s exactly what 
the TI-55-II does for you. By 
giving you 112 pre-programmed 
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| How еТ]:55-П makes 
short work of long problems. 


capabilities. This way you can 
work out linear regressions, per- 
mutations and combinations, just 
to name a few. 

The ТІ-55-П also gives you 
enough programmability to 


functions (like definite integrals), eliminate a lot of repetitive key 


it allows you to take short cuts 
without losing accuracy. You'll 
accomplish a lot more in less 
time which means increased 
efficiency. 

With our Т1-55- you can 
tackle problems you thought 


punching. Our Constant Mem- 
ory™ keeps programs and data 

on tap, even when the calculator 
is turned off. So once you've 
entered a formula, you can simply 
put in the variables to get your 
solution. The Liquid Crystal Dis- 


could only be solved with higher- play shows your answers in stan- 
priced programmables. You're not dard, scientific or engineering 


only getting the standard slide 
rule functions but also statistical 
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[985 Texas Instruments 


notations — clearly and precisely. 
We also help you get the most 


out of your calculator with the 
Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving math- 
ematical, scientific and statistical 
problems. And we've included a 
special section on how to pro- 
gram your T1-55.-1I. 

So next time you're facing 
another time-consuming 
problem, cut it down to j 


size with the T1-55-11. 


‘TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 
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is October, 1983 ad 


THE NEW CANON 
MKROCOMPUTER. 


Its graphic system makes ини 
color more aftordable 


This is not an exception. In the same 
issue on page 409, WYSE Technology's ad 
generated 1,792 inquiries and the Pro- 
metheus ad — way back on page 
495 — garnered 1,588. 


Advertisers in BYTE receive an average 
of over 1,000 inquiries per page of advertis- 
ing, an average of 1,300 for full-page or 
larger ads. And not just in special, front-of- 
the-book positions, but all through the 
pages of BYTE. 


BUTE 


sales leads. 
On page 489. 


Canon 


pulled 2391 


Why? Because more than 430,000 high- 
tech computer sophisticates pay to read 
BYTE - cover to cover every month — for the 
microcomputer information they want and 
need. They'll send advertisers over 6 million 
ad inquiries this year, and over a half a 
million BYTE readers will buy products 
from ads they've seen in BYTE. 


Including yours. 


Talk to us — we're the people who wrote 
the book on microcomputer marketing. Just 
call Pete Huestis, Advertising Sales 
Manager, at (603) 924-9281. 


THE INTERNATIONAL. STANDARD 


De ЕТТЕ ispublished monthly by M'Graw- Hill, Inc, with offices at 70 Man St , Peterborough, N.H 05468 
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without scrolling past the previous nine. 
Not even WRITE has that, and it's a 
feature ['ve often wished for. 

You can embed "ruler lines" in 
NewWord. which is to say that you can 
change formats paragraph Бу 
paragraph. and when you reformat the 
entire document (there's a global com- 
mand to do that). each will get its prop- 
er format. This will be good news for 
scriptwriters, who have to follow a rigid- 
ly structured (but weird) indentation 
scheme 

WordStar 3.3 had better scrolling than 
the original version of NewWord: but 
after | wrote this and sent them a сору, 
the NewWord chaps fixed theirs so that 
it's like WordStar 3.3. 

NewWord comes with a mailing-list 
merge program. Unlike WordStar, the 
program is configured for a particular 
type of machine: you can reconfigure 
printers, but theres no installation 
routine for other kinds of computers, so 
if you bought NewWord for the Kaypro, 
you won't be able to run it on the 
Otrona. Apparently there is a generic 
version with an Install, but I'm not sure 
how to get it since configuring it for par- 
ticular kinds of systems seems to be one 
of NewWord's piracy controls. 

Peter likes the NewWord manuai, and 
so do I. it's a big. thick book with an im- 
pressive number of examples, contain- 
ing both a tutorial and an encyclopedic 
reference manual. The reference 
manual is better than the tutorial, but 
given the improved on-line help 
NewWord offers, i's good enough. 

There is no spelling program for 
NewWord. That's a pity. The new Word- 
Star spelling program is excellent, the 
first one I've seen that really competes 
with Wayne Holder's The Word Plus; but 
The Word Plus is darned good and costs 
less than the WordStar spelling 
program. 

The bottom line is that NewWord 
looks to be at least competitive with 
WordStar in features, and the undis- 
counted price is lower: of course. almost 
no one pays list price for WordStar 
nowadays. 

| always recommend that newcomers 
to the computer world learn WordStar. 
not because it will be their favorite 
editor. but because it's not bad, and it's 
so universally available. As far as 1 can 
see, the command structure of 

(continued) 
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Qema: 10X, IBM Graphice Printer, 
Ruteman Inforunner, T] 855/850. 
Choh and NECA (IBMPC caly) | Fully transparent B-bit printer interlace ге шиге 


By The Fancy Fon sysem 


Letter Quality 


Say goodbye to correspondence quality and hello to Б s 
high-resolution, proportionally spaced, letter quality. 

Sené provides fonts in sizes from 8 to 40 points, styles dud 
Roman, Bold, Italic, Script, Old English, and more А]! rà on 
low-cost Epson (MX, RX, FX) and Gemini 10X printers 

Fond is an easy-to-use software package for CP/M and e. 
compatible systems, no special hardware or installation is required. 


Create Your Own Characters 

You can use over 30 font sets in the 9 Font package and 
furthermore, can create any new characters or logos you like, up 
to 1 inch by і inch A database of over 1500 characters is 
included that makes it possible to print foreign languages and 
ouis LAT" СЄ Bold Майе 


mathematical notations. 
: А = | \Ма' -rdr 
Sans Serif Ус Old English 


$ ПОЗ ббджу- #520 @5 поо ЦЬ 


Numerous Applications 
Fancy Fent customers, numbering in the thousands, are 
constantly discovering new applications. = 
Business and personal letters InfoWorld 

Custom forms, invoices, labels, signs Software Report Card 
Foreign Languages 
Mathematical Notation, Greek 
Super- and Sub-scripts 
View Graphs 
Custom Letterheads 
Resumés 
Articles for publication 
Newsletters, brochures 
Complete manuals 
Advertisements 
Invitations, place cards 

(This ad was printed on an Epson MX-—80 printer. Call for өп actual sample.) 


Highlight’ | IBM and CP/M order now — (800) 351-0500 — М/С Visa 


Бос, Inc, 222 Skate St, Suite 400, Madison, WI 53703 | 
[We've mored from California) phone: (608) 257-3300 | 


Font Style Samples 


Fancy Font 
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[Fancy Font Demo Disk 


$ 10! | 
nb of lyfe Miles | Cani. and Wis, residents add sales lax | 
ia ым» bellus! | Ouiside US add $10 [only $2 for demo) postage | 
Disketie Format: | 

Pat McK 
alone ich 2.0. &* CP/M П ien axı Qxuo По» ыл» Окы | 
Avuilable for Hpeon FX, ЫХ, RX, IBM PC? pple CP/M" | 
| 


$750 appleable towards purchase of Feacy Font 
| PCDOS/MSDOS systems require 128K memory IBM prister works | 
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І call Star Fleet 1 the 
worlds most elaborate 
star battles game. 


NewWord is about the same as Word- 
Star s. 


Ноу Wow, BATMAN! 


A couple of months ago | said that I'd 
written the world’s most elaborate Star 
Trek game. (Incidentally, it's no longer 
called Star Trek. Barry Workman receiv- 
ed a polite but insistent letter, You can 
still get it as Star Kill.) Anyway. | should 
have known better than to say a thing 
like that. There is a star battles game 
that is not only more elaborate than the 
one | wrote but more elaborate than ГП] 
ever write. In my defense, this one runs 
on the 16-bit ІВМ РС, and mine is ап 
8-bit game, although I recently recom- 
piled it so that it will now run on M 


DOS and PC-DOS systems. 

What I'm willing to cail the world's 
most elaborate star battles game is 
called Star Fleet І. It comes from a com- 
pany called Cygnus, and it's not just a 
game, it's darned near a career. 

| don't say that lightly. You begin the 
game as a recruit in the Star Fleet 
Academy. On graduation you get a test 
assignment. Your score on that is 
recorded. and you get promoted (ог 
not; [ flunked my first mission). The 
game keeps track of your service 
record, awarding your promotions ac- 
cording to your performance. You can 
even win decorations, such as Hero of 
the Alliance with Meteors and 
Diamonds. The program keeps track of 
that, too, writing it all on the disk so that 
when you come back to the game in a 
few days (and you will), it knows what 
rank you held when you left off. 

The game itself has some of the flavor 
of the original Star Trek game, with 
galaxy and sector maps. phasers and 


BIG TIME 


STATISTICS 
GO SMALL 


Statpro" brings the і а, You get all this in one 

power of mainframe “ee integrated, easy-to-use, 

Statistics to your : ете: Кен 

р ersonal васе н For à Sta demo, 
ом YOu can do serious 

statistical apalsigon your TBM" "^ cr waceworth Professional Н 

or Apple РС. Including descrip- Software, Inc., Statler Office 

series, ANOVA and multivariate тт PU Mari Sera, Hier, 

lysis. What's more, Statpro i 
lets you plot all your results in 800-322-2208 
four-color charts and graphs. (in Massachusetts, 617-423-0420) 
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torpedoes. etc., but there are elaborate 
differences. For instance. both maps 
Stay on the screen and are updated as 
needed. This is made possible by 
writing messages directly to the screen. 
There are sound effects, and you see 
the torpedoes move toward their 
targets. 

There are many new commands, most 
very logically thought out. The game is 
darned complex. Incidentally, the player 
isnt expected to be a computer: if the 
ships computer would logically do a 
task, then you merely order it done: you 
dont have to calculate torpedo tracks 
and such like. 

The designers have been clever with 
sound, too. For instance; when the 
game initializes, it gives the message 
"Please stand by and in awe. The 
universe is being created; Then it plays 
the theme from Also Sprach Zarathustra, 
the one made famous in 2001: A Space 
Odyssey. l'Il let you guess what music the 
machine plays when you send Marines 
to board an enemy ship. 

The game is fun, but there are prob- 
lems. The version ] have is slow. The 
game is so elaborate that it has a 
number of overlays, and it must fre- 
quently access the disk. It doesn't check 
to see if you have lots of memory and 
load more of itself if you do; the result 
is that you wait quite awhile for naviga- 
tion, for the Marines to reach the 
transporter room, and for other ac- 
tivities. They don't cache the overlays. 
either, so that it returns to the main pro- 
gram after each overlay command, 
which is maddening if the next thing 
you want to do also requires the overlay 
to load. The slow speed is bearable— 
but only just. 

There are a few design flaws. too. 
There ought to be a warning message 
when you're about to run out of time. 
My Star Kill warns you. so that you know 
its time to stop trying to capture 
enemies and get on with blasting them. 
In my first trip through Star Fleet 1, | got 
so engrossed with capturing the other 
guys that | forgot the time factor. 

| also managed to crash the game and 
get an error message, although | wasn't 
doing anything unreasonable. For some 
reason, you сапт do a lot of backspaces 
when the machine is waiting for a com- 
mand. That seems a bit silly. However, 
the game recovered: only once did | 
manage a fatal error. Alas, | don't 
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remember what І did. 

Since Star Fleet | is written in BASICA. 
you must have BASICACOM in order to 
play it. | suppose that most PC owners 
will have BASICA. A letter from one of 
the game designers—they' re all 
engineers in the space program at 
Houston—says they plan to compile the 
game Real Soon Now. 

Its a lot of fun, and Wowt is it spec- 
tacular in color. 


FOR INTERESTED 
PROFESSIONALS 


] get about 20 pounds of mail from 
BYTE every week. One of the things that 
appeared in my BYTE mail was three 
issues of the Seybold Report on Professional 
Computing. | dont quite know why: if 

there was a cover letter, it got lost. 
This publication is excellent. Whether 
it's worth the subscription price. $120 
a year, depends on your needs; certain- 
ly it could be. There isn't much in it that 
you won't see if you read BYTE, Popular 
Computing. and InfdWorld—but the 
Seybolds say it a lot sooner, They had 
an in-depth analysis of the November 
COMDEX in the December issue and a 
follow-up in January. Both were ex- 
cellent. They hadn't selected the same 
topics that | did—given the size of COM- 
DEX how could you?—but theirs were 
important enough. They did tend to stay 
with the "trendy" developments. like 
Microsoft Windows and Visi On, but 
they caught some of the less obvious 
things like the Canon laser printer. too. 
The report on professional (as op- 
posed to home or game) computers is 
one of three newsletters that the 
Seybolds publish. Their Report on 
Publishing Systems is widely regarded in 
the publishing field. They also have а 
Report оп Office Systems. None of their 
publications accepts advertising. In- 
terestingly, each issue contains the 
statement, "Permission will not be 
granted to suppliers to гергодисе‘апу 
part of The Seyboid Report for commer- 
cial purposes.” meaning. | presume. that 
you can't use a favorable review from 
them as a way to plug your products. 
At 510 (612 single-copy price) for a 
black-and-white 84- by 11-inch 32-page 
issue, this newsletter is hardly going to 
steal many subscribers away from BYTE: 
but those who need to know about 
(continued) 
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Bomb or BMW? 


Moving up to the "ultimate 
driving machine" can be one of 
the many rewards of high per- 
formance investing. Improve your 

erformance record with 

- deno News/Retrieval®. 

ven if you're just starting out 
in the market, Dow Jones News/ 
Retrieval can help compress 
of research into instantaneous, 
well-organized, well-timed reports 
and analyses you can use to pin- 
point trends and opportunities 
and improve your chances for 
investment success. 

Dow Jones News/Retrieval gives 
you more time to assess more of 
what you need to know: company 
and industry activity, economic 
and earnings forecasts, Securities 
and Exchange Commission re- 
ports, and Dow Jones Current 


Copyright © 1984 Dow Jones & Com 
trademark of Dow Jones & Company, 


, Inc. All 
Dow Jones 
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and Historical Stock Quotes that 
are continuously monitored for 
accuracy by our staff. 

The wide variety of high-quality 
data bases accessible on most 
personal computers also includes 
exclusive access to The Wall 
Street Journal, Barron's and the 
Dow Jones News Service. And 
now, with Dow Jones Software", 
= can organize the data from 

ow Jones News/Retrieval to 
help you make more informed 
investment decisions. 

As smart investors everywhere 
have discovered, there's only one 
Dow Jones. . .and only one 
dones News/Retrieval Invest a 
few moments right now and dis- 
cover the difference it can make 
for you. 


ІШ ! | 


Reserved. Dow Jones Newa/Eetrieval* ia а registered 
= ia a trademark of Dow Jones Ж Company, Inc. 
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(716) 325-5530 


HOFFMAN INT'L 
800 М McCLURG СТ.. SUITE 309A 
CHICAGO, IL 60611 
(312) 280-7810 
DIST. WANTED 
I. B.M. — APPLE 
AND CUSTOM PRODUCTS 
LB.M. Compatible — Apple Interface Card 
Case $125.80 ТП. К Tester Card CALL 
$159.00 Z-80 Card $30.00 
Mother Baend eh ICs Я Column Cord $40.00 


(no nim) $260.00 | 
Marker Board wath ICs Prom 200 (Fast Unrversal Type 


27128, 17256, BK, BR 54 


| Алу Клі Wahaa ММ] 
Color Graphic Boord 029.908 с, кеш» $89.00 


HOFFMAN INT'L 
ALL PHONES 
E 280-7610 
CALL NOW 


эн леді С protien, bay i GRO QUE ETE, 
бр] Coon (ніне АШ orders abippad 
боль och. within 24 hours. Сай toll FREE 
(900) 235-0137 бы prices and information. 


100 Foothill Blvd 
San Luis Obispo. CÀ 
93401 (In Cal call 
(805) 542-1037) 
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ITEMS DISCUSSED 


Numerous items 
CompuPro 

3506 Breakwater Court 
Hayward. CA 94545 
(415) 786-0909 


Millionaire ............... .. 959.95 
Commodore. Atari, Apple 1,949.95 

Blue Chip Software 

6744 Eton Ave. 

Canoga Park, CA 91303 

(818) 346-0730 


NewWord .............. 
Newstar Software Inc. 

1601 Oak Park Blvd. 
Pleasant Hill, CÀ 94523 
(415) 932-2526 


..-.. $249 


PC Graphics Воага........... 
CompuPro 

3506 Breakwater Court 

Hayward. CA 94545 

(415) 786-0909 


Seybold Report on 
Professional Computing. .$120/year 
Seybold Publications Inc. 
POB 644 
Media, PA 19063 
(215) 565-2480 


small computers, in depth and quickly, 
may find it's a bargain. 

I'm out of space and still not done. 
We ve got a mess of ribbon reinkers for 
revivifying nylon printer ribbons. They 
range from a spray can you use after 
prying the top off the ribbon to a 
machine so elaborate | can't figure out 
how to put the ribbon in. Reinking is а 
good idea. provided you wear rubber 
gloves or don't mind being mistaken for 
a member of the Black Hand Society: 
| haven't found any nonmessy way to do 
it. 

The game of the month is Millionaire 
by Blue Chip Software. If you've any in- 
terest at all in investments, you can leam 
a lot from this one—and it's fun. 

The book of the month is Joe Camp- 
bell's The RS-232 Solution (Sybex, $16.95). 
It's by far the best book about serial in- 
terfaces, cables, protocols, and the ar- 
cana of computer interconnections that 
| have ever seen. If you want your com- 
puter to talk to something through an 


Cygnus 

POB 57825 
Webster, TX 77598 
(713) 486-4163 


Пиш | PETERS ee 
Workman and Associates 

112 Marion Ave. 

Pasadena, CA 91106 

(818) 796-4401 


ThinkTank.......... , Apple 1] $150 


Living Videotext Inc. 
2432 Charleston Rd. 
Mountain View, CA 94043 
(415) 964-6300 


bd cadi ‚.. ТОМ $2495 
Texas instruments 
POB 402430 
Department DCA232BY 
Dallas. TX 75240 
(800) 927-3500 


— .. from $2199 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(800) 842-9000 ext. 


К5-232С port, you desperately need 
this book. 

Finally, we've got Savvy. the darnedest 
database program | ever did see: a new 
Modula-2 compiler: lots on the 
Modula-2 operating system, which, 
about the time you read this. will be 
available on Sage computers; no new 
Macintosh software but plenty more 
promises; and a whack of a lot of new 
Software were going to get at just as 
soon as Larry and | finish this novel, 
which. | promise you. will be Real Soon 
Now. № 


“ Jerry Pournelle welcomes readers com- 
ments and opinions. Send а self- 
addressed, stamped envelope to jerry 
Pournelle. co BYTE Publications. POB 
372, Hancock, NH 03449. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. 
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OnTWA, 
the fastest way to fly free 


just aot faster. 


Now TWA rewards Frequent 
Flyers with Bonus Miles from 
Hertz and Marriott. So it's 
even easier to earn free tickets 
to almost anywhere on earth. 


TWA makes the world seem a little smaller. 

Because now, every time you take off i ina 
Hertz car or land in a Marriott hotel, | 
you can earn 500 Bonus Miles 
| (1,000 overseas) as long as it's 
within 24 hours of your 
| arrival on aTWA flight. 
Of course, TWA 
already offers Bonus | 
Miles when you stay at 0% ИЕ 
Hilton International. And all those extra miles 
can make a world of difference. 


Together with Eastern and Qantas, 
we give you the world. 


TWA also counts the miles you fly on 
Eastern* and Qantas. That's why TWA’s Frequent 
Flight Bonus™ program is the fastest way"* to 

earn free tickets to almost anywhere. Like the 

| Caribbean, Mexico, South America. Or any of 17 
TWA cities in Europe and the Middle East. 

In fact, you can even earn a free trip around 

| the world. And you can start earning awards with 
as little as 10,000 miles. 

| So call TWA or your travel agent and sign 
up with the fastest frequent flyer program any- 
where. 

And we'll put the world at your feet. 


Youre going to like us 


“Excluding Eas festi flights that begin or өті in Kansas City, and unlimited 
m tickets. 
Toget r TWA and Eastern have more flights and fly more people within 
the U.S. and across the Atlantic than any other airline. 
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Symbol Sets 


PLOTCALL is a graphics system that pro- 
cesses standard plotter instructions into a 
form that can be printed on over 20 dot 
matrix printers. This is not another print 
screen program; presentation quality graphics 
are created directly on the printer to achieve 
the maximum resolution possible. (120 x 


216 dots per inch for Epson printers) 


PLOTCALL includes 17 symbol sets for 
sign making and plot labeling Symbol sets 
may be altered, or create your own! Character 
strings may be created from any symbol set, 
rotated to any angle, and scaled to any 
size. 


Plots can be created from any language or 
from digitized data Ап interactive plot 
debugging program allows you to preview а 
plot on the screen before sending it to the 
printer. 


All plots in this ad were created with 
PLOTCALL on an Epson printer. No ad- 


ditional hardware is required, not even the 
color graphics card! 


Also included are the following easy to use, 
interactive programs that utilize the 
PLOTCALL system: 


SURF creates high resolution three dimen- 
sional surface plots with hidden line removal. 


TOPO creates contour maps using the 
same data as SURF. TOPO uses the 
character routines in the PLOTCALL system 
to provide inline contour labels. 

GRAFIT creates charts and graphs of all 
types - XY graphs, bar charts, pie charts, 
and line graphs. 

ІВМ РС or compatible with a minimum of 
128K of memory and a dot matrix printer 
with graphics option are required. 


ENTIRE PACKAGE OWLY............. 
DEMO DISK (include printer model) ..... $10 


To order or obtain further information, contact: 


ты 
‘ere 
а 
ge Oe Pan TEN 
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ot, it: 


Contouring 


VISA AND MASTER 
CARD ACCEPTED 


GOLDEN SOFTWARE, Р.О. Box 281, Golden, CO 80402 - (303) 279-1021 
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Development Tools That Work 

Avocet cross-assernblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, ІВМ, Xerox or the 
hundreds of other organizations that use 
them. e lime you see a new micro- 


processor-based product, there's a good 
chance it was eveloped with Avocet 
CTOSS- cis, 


Avocet cross-assemblers are easy to use. 
They run on almost any vM com- 
puter and process assembly language for 
the most popular microprocessor families. 


Your Computer Can Be A 

Complete Development System 
Avocet has the iocis S you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 


VEDIT Text E itor makes source code 
entry a snap. screen editing plus a 


O-like command mode for advanced 
tasks. Easy installation - INSTALL pro- 
gram supports over 40 terminals and 
personal computers. ^ Customizable 
keyboard layout. CP/M-80, CP/M- б, 
MSDOS,PCDOS.............. $15 


EPROM Programmers let you pro: 
qram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through pr personal 
computer or terminal. personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS and MPUs (40-pin 
devices require socket adaptors). Self. 
contained unit with internal r supply, 
RS-232 interface, Textool ZIF socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down- 
load cross-assembler output files, copy 
EPROM to disk. 


el 7228 Advanced Progra 
upports all PROM types fisted "Чар. 
fast "adaptive" programming algorithm 
programs 2764 in 1.1 minutes. 


odel 7128 Standard Proqrammer — 
ower-cost version of 7228. upports all 


PROM types except "A" versions of 2764 
and 27128. Standard programming algo- 
rithm programs 2764 in 6.8 minutes. 
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Would you hire an entire band when 
all you need is one instrument? Of 
course not. 


So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 


The secret? Avocet's family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without having to 
switch to another development 
System along the way! 


CP/M-86 
СР/М-80 IBM PC, MSDOS** 
$ 250.00 $ 250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
500.00 
250.00 
300.00 
300.00 
250.00 
250.00 
595.00 
595.00. 


Model 7956 a and 7956-SA ин Fra AVOCE I © SUPI RB 68000 CROSS. 
rammers — -mi features to 7 ASSEM ith exhaustive field 
But program as many as 8 EPROMS а al testing comp eted, our 68000 assembler 
once. 7956-SA stand-alone versioncopies 15 available for immediate shipment. 
from a master EPROM. 7956 lab version XMAC68K supports Motorola standard 
has all features of stand-alone plus RS- assembly language for the 68000 and 
232 interface. 68010. Macros, cross-reference, struc- 
EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, tured assembly statements, instruction 
M TAM ee EAM eptimization and more, Linker ang 
Югапап included. Comprehensive, well- | 
МС6716 EEPROM: 513, X2BIGA, men d written manual. XMAC682 for MK68200 


8749H, 8741, 8742, 8751, 8755. has similar features. | 
7228 Advanced Programmer $ 549 Сай us toll-free for some straight talk 
= Standard Programmer 429 about development systems. 
NC MU Ж. 

ta one ang ogrammer 
РОУ Driver Softwa 95 1-800-448-8500 
481 8748 Family Socket Adaptor 98 (in the U.S. Except Alaska and жәе 
И E 
CABLE RS-232 Cable (specify gender) 30 ожа НЯ - чаени 


"Trademark of Digaal Research = "Trademark of Microsoft 


HEX TRAN Universal HEX File Con- 
verter — Convert assembler output to 
other formats for downloading to de- 
velopment systems and target boards. 


e amr а ыи object file, AVOCET / | 
с had ya resses, extracting parts | 
of files. Converts to and from Intel, ы 
Motorola, MOS, КСА, Fairchild, Тек. SYSTEMS NC. 
tronix, ТІ, Binary and НЕХ/АЗСИ Dump | DEPT. 984-8 

rete. For CP/M, CP/M-86, MIS 804 SOUTH STATE STREET 


OB Ессе ер ось еле $250 | DOVER, DELAWARE 19901 
Ask about UNIX. 302-734-0151 TELEX 467210 
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DISAPPOINTING CALCSTAR 


Dear Jerry. 

1 have used VisiCalc оп my Atari 800 for some 
time for engineering work. and 1 naively as- 
sumed that the CalcStar bundled with my shiny 
new Sanyo wouki be similar. | was greatly disap- 
pointed. Some special problems include мо trig 
functions, inability to raise a number to a power 
ix"? does not play). and no auto-recalculate— 
this is а manual command. 

In addition, the calculations are so slow that 
you probably could not get anything done at 
all if you did have auto-recalculate Square roots 
in particular, slow the calculations down 
horribly. 

The only good thing | can offer is that the 
market apparently realizes this, as CalcStar sells 
for about half the price of other spreadsheets. 
| feel even this is overpriced, however, as К is 
only slightly more useful than Vu-Calc on the 
ZXBI. 

The surprising thing is that WordStar is a com- 
petent program: perhaps MicroPro has a lot of 
people who write but don’t calculate. 

PAT O'NEIL 
Gilbert, AZ 


i don't know anyone who uses CalcStar: we 
certainly don't. Thanks for the comments. 
--Егту 


REJOINDER 
пвеевеввевевееевттотосечвеоовооеееееееевее 
Dear jerry, 

Thank you for printing my letter in the 
February "User to User" column (page 475). | 
have received favorable comment from some 
fellow OX-10 users. 

1 wonder why, however, you jump to conclu- 
sions. | do not now and have never owned a 
Selectric typewriter. That letter (and this one) 
were dane on my ОХ-10 and Comrex CR-II 
printer, 

HERBERT THOMPSON 
Decatur. IL 


My apologies. Golly. it sure looked like it was 
done on а Selectric. That's one nice printer. 


—perry 
MULTIUSER SYSTEMS 


Dear [егту, 

{ am glad to see your prediction that Concur- 
rent CHM will replace PC-DOS іп the PC world. 
іп my work. | evaluate application software for 
use on a CP/M-compatible multiuser system. | 
am getting extremely tired of hearing from soft- 
ware companies that their CP/M or СР/М-86 ver- 


sions are at the bottom of the priority list. with 
MS-DOS at the top. Wouldnt you think they 
would at least realize that hundreds of 
thousands of CP/M systems out there provide 
a market for their software? [srt CP/M-based 
Kaypro the third best-selling name in microcom- 
puters? isn't ІВМ now selling Concurrent for the 
PC XT? Wouldn't you think these companies 
would realize that the huge IBM PC market also 
has a huge number of competing companies 
writing software for it? IBM has turned the ma- 
jority of the microcomputer industry into a herd 
of lemmings (And IBM could well be excavating 
the cliff at this very moment!) 

CompuPro is doing a PC-compatible video 
board so you'll be able to run PC-DOS software! 
(That is, unless its copy-protection scheme 
checks to see if it's running ой a PC) Once 
again. ІВМ leads us downward and backward 
onto the "following edge" of technology. 
Reminds me of seven years ago when we had 
to install video boards into the North Star to 
get Electric Pencil to work. 

| can't agree with you that it's better to have 
one user, one computer. (I'll admit I'm biased, 
having used a multiuser system for some time 
now with a virtual terminal board in it. so that 
I by myself can run several tasks at once in muk 
tiple processors) You're speaking of copying 
files around from one PC to another оп your 
network. but on a multiuser system you just ac- 
cess them as if they were yours, provided that 
you are entitled by the password scheme to ac- 
cess that file or program. Furthermore. you are 
ignoring the situations where multiple users 
need to access and/or update the same data- 
base. Also, multiuser systems make better use 
of disk storage than multiple computers 
because you need only one copy of the pro- 
gram stored on disk for several users. And you 
may be able to network several different brands 
of incompatible computers together and trans 
fer files around, but you still can't run all your 
programs on all your networked machines Let's 
see you run Edword from the Apple node of 
your network! 

Have you looked at the Wyse-50 terminal? 
Standard options are 16 programmable func- 
tion keys (32 shifted}, soft setup. emulation of 
every terminal i've ever used (Hazeltine 1500; 
TeleVideo 910, 920, and 925: and ADDS View- 
point). and a 132-оштл mode. SuperCak in 132 
columns is much more useful. Not to mention 
that it runs at 38,400 bps if you can find a 
machine to support it. And a nice keyboard with 
the keys in the right places. including arrow keys 
where | like them. Two pages of memory. and 
programmable status line and programmable 
function-key labels {which | havent had time to 
figure out yet). And it retails for $695! The func- 
tion keys are done right, so it doesn't lose char- 


acters on multiuser systems, a rare feature. 
KAYE K. CALDWELL 
Oakland. CA 


І wouldn't count CPYM out just yet. | know 
that a Concurrent that runs PC-DOS actually 
exists; why it isn't being marketed i can only 
speculate. 


I too recall the old days when Electric Pen- 
cil was the best text editor around. not Just 
for micros, but for any machine anywhere . . . 

Thanks for the tips on terminals. 1 saw a lo 
of them at COMDEX Atlanta.—Jerry 


TURBO PASCAL PATCHES 
Dear Jerry. 

Here are the locations at which the string- 
comparison and real-number patches need to 
be written in. First Is the Floating-point patch 
location and then the string-comparison patch 
location. 

Floating-point patch: MS-DOS/IBM PC: loca- 
tion cs:Odbe (гот 74 to 90) and cs:Odbf (from 
15 to 90), MS-DOS/Generic: location cs:Odió 
and с5'0917, CP/M-86/1BM PC: location с5:04е2 
and cs:Dde3, and CP/M-86/Generic: location 
с5:0с14 and cs:0c15. 

String-comparison patch: М5-ООӨЛВМ РС: 
location cs:08e5 (from 73 to 76). MS-DOS/ 
Generic: location сѕ:0830, СРУМ-86ЛВМ PC: 
location св:07Іс, and CP/M-86/Generic: location 
cs:073b. 

These have all been tested individually to 
assure accuracy. 

BORLAND INTERNATIONAL 
Scotts Valley, CA 


Another Pournelle User's Group Service. 

You can use the Turbo debugger to install 
these patches; they fix bugs in earlier versions 
of Turbo Pascal. These are for the Z80 Turbo 
only; the [6-bit versions were fixed before 
shiprnent.—Jerry 


TECHNICAL SUPPORT 
Dear Jerry. 

We particularly enjoyed your comments on 
end-user support: it's very appropriate in our 
case. ("The Technical-Support Dilemma.” April. 
page 64.) 

We recently bought a Texas Instruments Pro- 
fessional Computer with a 10-megabyte hard 
disk, internal 300/1200-bps modem, 256K-byte 
RAM. 8087 option, three-plane graphics. MS- 
DOS 2.1, WordPerfect, SuperCalc3, MSBASIC 
compiler. macro assembler. Emulator 86. 
COMM ТТҮ, and the noisy fan—our version of 
hackers heaven after a year of trouble-free Atari 

(continued) 
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800 computing. We had to have something 
more than Atari could offer, 

We seriously researched for about three 
months. The TI Pro won out for several reasons: 
best color graphics with standard equipment. 
a rich library of software available. and hard- 
ware options (8087) that we were told were 
available now There are also about 20 pages 
of third-party hardware options available. The 
closest competitors were the Fujitsu Micro 165 
and the DEC Rainbow The deciding factor was 
a substantial discount from a retail outlet. 

Well. there are a lot of things TI did not tell 
us. And whenever | try to find out anything. 1 
get the feeling that no one Is there. 

А side note. When we were still shopping. we 
had some questions about the DEC Rainbow. 
| talked to a system engineer. He answered my 
immediate questions and sent me a technical 
manual. Gratis, even after | told him | was опу 
shopping and did not know if 1 would buy. 

| have gotten some support from the ТІ 
regional sales office. but supposedly } am to 
rely on the dealer for support. The 
is trying hard to satisfy из. but he just does not 
have all the answers 

Allow me to elaborate on one specific exam- 
ple. t understand that a programming language 
must be able to support the 8087 chip. But 
which specific programs do the job? Will the 
TI versions of the MSBASIC compiler or macro 
assembler do it? Microsoft doesnt know: it 
licenses che program to the OEM. Anyone at 
TI who will even talk to me does not know the 
answer. | am supposed to get that kind of 
technical support from my dealer. The poor 
salesperson knows how to run the demos. be 
friendly. and look up prices The poor guy does 
not have the technical information and does not 
understand why ! need to know it. Therefore, 
һе does not persist with his sources of support 
information. and 1, the end user. have to swallow 
another bitter pill 

І have had two TI TTY Communications pro- 
grams, and neither one was usable. Both disks 
had so many unrecoverable read errors that the 
programs would not run, copy. or transfer to 
the hard disk With regard to the prices being 
charged for software, the end user is entitled 
to an absolutely error free product. 

In spite of all our negative comments. we are 
slugging it out in the trenches and enjoying the 
learning process. Let's see. after two days now 
we can copy disks, transfer the invisible system 
command into the unknown (there should be 
a warning on that command). read the TTY 
manual, and lock at the WordPerfect program. 
(The pieces | ordered to construct the printer 
cable have not arrived yet.) Oh yeah, we can 
run diagnostics Ahhhh. but the possibilides .. 

V. A. AND DEBBI WALSER 
Staten Island. NY 


We Just got our ТІ Professional yesterday. It 
really looks well made, quite "professional." 
t hope we're not going to have the problems 
you did! Fortunately. ! sit on a University of 
Texas Board of Visitors with a ТІ vice-president. 
so perhaps I'll be able to get some attention 
if it's needed. 


More when | know more —]егту 


CHAOS МАМОК MAIL 


Ам AUTHOR RESPONDS 


теозгевзетеасваефиоасавеовеаараврьаваевййшеайвйа 


Dear Jerry. 

| just read your negative review of my game 
Legionnaire in the May issue. and | wanted to 
shoot back at you 

ГИ begin by pointing out that the game was 
designed оп and for the Atari 800, and опе of 
my primary goals was to make full use of the 
special capabilities of that machine. Avalon-Hill 
decided to translate it onto the Apple against 
my advice, and | am not surprised that this 
Apple version generates such a negative review, 
the Apple simply can't equal the performance 
of the Atari Moreover, | did not execute the 
translation myself. so 1 cannot vouch for the 
quality of the programming work. 

Thus. | am conceding that many of your com- 
plaints about the game are absolutely correct. 
| will take you to task for several sins. 

First. why are you evaluating a secondary 
product? In fact, why are you wasting your time 
playing games on a secondary games machine 
like the Apple? If you want to see the game. 
why not get an Atari and play the real game on 
a real games computer? Games on the Atari are 
much better than games on the Apple Try 
Legionnaire, Eastern Front (1941), or Excalibur 
on the Atari It would seem that you have no 
problem stuffing Chaos Manor with lots of ex- 
pensive hardware; can you not find the space 
for a cheap little Atari? | realize that a lot more 
people have Apples than Ataris. but a lot more 
people play games on Ataris than on Apples. 

Г] also fault you for calling Legionnaire "an 
arcade game masquerading as a strategy game" 
In the first place. the verb “masquerade” im- 
plies something about the intentions of the 
designer. and you don't know those intentions, 
so you misused the verb. in the second place. 
| designed the game as a strategy game with 
a real-time element. Fast reflexes are sot essen- 
tial to winning the game Good strategy в essen- 
tial to winning the game. So how can you justify 
calling it an arcade game? 

| agree with all your objections about the 
poor human engineering of the Apple version. 
That game is so hard to play that it loses its 
appeal. It's a great example of how you can ruin 
a good Atari game by translating it to the Apple 

CHRIS CRAWFORD 
San jose. СА 


Well, we have an Atari, but | can only review 
what | was sent-which was the Apple version. 
Maybe you can talk Avalon-Hill into sending 
it for the Atari? 

While 1 have the designer on line-why the 
devil did you use only part of the screen? One 
of the most annoying "features" of Legionnaire 
5 having to move the map window around. 

As to the rest. 7 " referred to the 
game, not to the designer. It sure felt like an 
arcade game to me! And you can say that fast 
reflexes aren't needed, but | thought so: if 
there'd been a way to slow it down. ! would 
have done so. Perhaps РИ like the Atari ver- 
sion: certainly ! thought I would like the game 
right up to the point when І began playing 
it.—)erry 


TECHNICAL-SUPPORT IDEAS 


.стезттсоотасотааоееесогетефеоәеевейзегеегев 


Dear Jerry. 

| have a few solutions to the technical-support 
dilemma to suggest. 

|| Supply with each software package the 
names and phone numbers of the last few local 
people to buy it You can call them if you need 
pointers This could start some new friendships 
and could also lead to some headaches for 
users who dont like to get calis 

2. Supply with each package 10 chits for 
general answers and 4 for technical answers 
These could be in the form of randomly 
selected large numbers. When you call (toll-free 
number, of course), you would have to give а 
valid number or they would hang up. If the 
reason for the call turns out to be their error 
(software doesn’t match advertisement or docu- 
mentation}. you get a replacement chit. This 
would supply an incentive to keep the docu- 
mentation up to date. | suppose they might 
offer chits for sale, too. 

3. Give you access to an expert system primed 
with answers to the most common questions. 
If it can't answer a question. it forwards it to 
a human who subsequently adds the answer 
to the system. This way, a computer handles the 
boring part of the job. Eventually. you could 
hope to get an initial expert system (on an ор- 
tical disk?) with the software. 

JAMES R. VAN ZANDT 
Nashua, NH 


Hah. Your first solution would, і suspect, lead 
to mayhem. Of course. computer dubs do pro- 
vide something like that service 

I doubt that software, at least for machines 
available to most developers, is up to 3. 

I like 2. Maybe somebody will adopt the 
idea.—jerry 


PUBLISHING DELAYS 
Dear ferry. 
| enjoy your columns very much. п fact. 
they're the first thing | read when a new BYTE 
arrives. However. it's a shame that your column 
is nearly six months old when it finally gets 
printed. Can you explain why there's such an 
outrageous transport lag in the publishing 
system? 
Тім PENNER 
Wichita, К5 


Consider: ! send In an article. A technical 
editor has a go at it. It then goes to сору 
editing. Then typeset. Then proofed. Galleys 
are sent back to me, My corrections are sent 
back and inserted. and another typeset galley 
fs output. Now the whole magazine has to be 
pasted up. proofread, and sent to the printer. 

Then it's printed and put into the mail, While 
it's supposed to go out pretty fast, sometimes 
the letter carriers balk at hauling more than 
three or four copies at a time and thus spread 
out distribution. 

Wish ! had cheerier news, but і don't.—]erry 
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. from giant corporations to small independents. There are 
many reasons why. First, THE PROGRAMMER'S SHOP 
provides the kind of personal service and support that is 
not available anywhere else: answers... technical literature 
.. newsletters... evaluation... special disk formats... 
rush delivery . . . and more. But that's just the beginning. 
THE PROGRAMMER'S SHOP offers five times the product 
selection of any other supplier . . . at good prices. We аге 
committed to helping you write better programs and get 
maximum productivity out of your software . . . while saving 
you time, trouble and money. Here are a few examples: 


UNIX" for the IBM PC 
COHERENT by Williams is fast, 
coresident with PCDOS, well 
documented—for "C" 

developers. $475 
VENIX by Venturecom is a "true" 
UNIX. It fits needs for development 
and for business use. $775 
XENIX by Microsoft is a rich 

tem, has applications available 
anda “Нідһ" 74 COBOL. $1325 
UNIX is a trademark of Bell Labs. 


For CP/M-BO 


ECOsoft C is now complete, rich, 
fast. has library source, trig $225 


Edit programs with VEDIT ($119). 


Other Key Products 

C86 by C! ($339), Lattice ($359) 
from Lifeboat or Microsoft, and 
Williams C ($475) are in a tight 
battle. Which is best for integra- 
tion with Fortran? 8087? support 
libraries? speed? debugging? 


FORTRAN-B6 from Microsoft 
($259) is improving with libraries 
for graphics ($175). screen ($265). 
and statistics ($275). 


LISP by Integral Quality ($155) is 
well rounded while GC Lisp ($465) 
ee syntax closer to "Com- 
mon 


GraphiC "C" library with source—for 
MINCE ($149) or "C"SE with PC, Carana, printers, plotters, Hi-Res, 
source ($75) 8087 option, with source $195 


PLINK-86 is a program- independent overlay Linker to 
32 levels for all MS Languages. C86 and Lattice. $315 


FEATURED PRODUCT: 


The /nstant-C" Interpreter 


C programming three times faster 


instant-C™ is an optimizing interpreter for C that makes program- 
ming much faster. It eliminates the time wasted by compilers and 
loaders. Many repetitive tasks are automated to make programming 
less tedious. 


ш Two seconds elapsed time 


а Compiled execution speed; 
from completion of editing to 


40 times faster than interpreted 


execution. Basic. 
8 Symbollc debugging; single в Can generate .EXE, .CMD 
step by statement. files. 


= Follows K & R—works with 
existing programs. Comprehen- 
sive library with source. 

т Fuli-screen editor integrated 
with compiler; compiler errors 


a Integrated package; nothing 
else needed. 

ш Works under PC-DOS, 
MS-DOS, or CP/M-86. 


a immediate execution: ideal for 
set cursor to trouble spot. learning С. 
instant-C is $500. 


RATIONAL SYSTEMS, INC. (617) 653-6194 


For a catalog, comparisons, prices, or for an info packet on Al, or Editors, “С, 
BASIC. PASCAL, FORTRAN, or COBOL—or just for straight answers— 


CALL TOLL FREE 800-421-8006 


THE PROGRAMMER’S SHOP” 


The programmer's complete source for software, services and answers 


128-B Rockland Street, Hanover, MA02339 In Mass.: 800-442-8070 or 617-826-7531 
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MODULA-2 


загвеевгевеввевеяезееевовезевеоевотганвяата 


Dear Jerry. 

Modula-2 is available on 8-bit machines 
through Volition Systems. According to infor- 
mation | received some time ago. Volition sells 
Modula-2 systems for Apple H, Apple ill. 780. 
8080. ІВМ РС, and the Sage 11 and IV com- 
puters, some of which are 8-01 machines. | 
believe that in the case of the Apple versions 
you are required to have Apple Pascal. 

| program in Pascal on an Apple Ш computer. 
and. like you. | look forward to the commer- 
сізі success of Modula-2 as a successor to 
Pascal. | have programming experience in a 
couple of languages and a general familiarity 
with several others, and | don't see any weak- 
nesses in Modula-2 on a theoretical or practical 
basis. Further. with new developments in mem- 
ory availability and faster microprocessors, 
wont it be great when the speed and memory- 
space advantages of low-level languages are 
negated and programmers can rely on high- 
level languages like Modula-2 that are not 
machine specific? 

BRAD REID 
Dallas, TX 


New developments in computer speed 
coupled with good high-level languages will 
bring а new era in software: the return of the 
gifted "amateur" programmer. That is: most 
books are not written by salaried teams. 
They're written by individual authors. 

i think we're headed for a time when most 
software will be written by individual authors 
not employed in computer companies.— Jerry 


TURBO PASCAL 
тгтесаввекроорнаваа”воәааевваааввастаяа ана 
Dear jerry, 

I've received Turbo Pascal from Borland 
Although the disk was soaked in some kind of 
fluid in transit it could be read without error 
after a few days of drying. I'm very impressed 
indeed. Turbo Pascal is extremely easy to use. Pro- 
grams are easy to debug due to the fast com- 
pilation and the capacity for Turbo to "jump" 
to the place the error took place. No more 
waiting 20 seconds for the compiler to load. 
only to have “” expected" flash on the screen. 

There are some gripes. none of which even 
begins to outweigh the ease of use First. the 
minimum length of a program compiled into 
a COM file is about 8K bytes because Turbo 
tacks on its library whether you use all its func- 
tions or not. Second. the floating-point routines 
are very slow, a BASIC program in double preci- 
sion (15 digits of accuracy) outperformed Turbo 
Pascal. which deals with only Н digits! (The pro- 
gram calculated pi using the Leibniz series: pi 
= 4/| — 4/3 + 4/5 — 4/7 +49. Itisa good 
test of floating-point speed.) Third. although ex- 
ecution speed is on par with, say. Pascal МТ+. 
the code is quite untidy. as a disassembly of 
an empty FOR loop revealed. 

Piracy 15. as always. still the norm here. There 
are, as far as | know, exactly two people in my 
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school who have access to computers but dont 
pirate software Sometimes the legal (albeit Im- 
moral) "copying for personal use" gets out of 
hand some acquaintances of mine sell the 
copied software for a substantial profit. Our 
school computer club recently put out a pub- 
lication on computers, of which 50 percent of 
the content was original. Most of the other ar- 
ticles were unacknowledged. They ran an 
"adapted" article on computer crime in the U.S 
Unfortunately. 28 pages later. an article entitled 
"Pirates Cove" appeared. it gave information 
on how to copy a game called Cannonball Blitz 
as well as how to duplicate Infocom's adven- 
tures. | found this extremely surprising, as the 
publication was endorsed by my school. And 
that's saying something. 
Гт afraid that this is all | have time for. Thanks 
for taking the time to read this letter. 
VICTOR CHUA 
І Sunset Ave. 
Raffles Park 
Singapore 1128 
Republic of Singapore 


Once more. thank you far telling me what's 
going on in your part of the world. if your 
classmates are as concerned with computers 
as you are, Silicon Valley may find Singapore 
as formidable a rival as Japan Inc. Mr. Chua 
is а high school student іп Singapore and 
would appreciate American pen pals.— Jerry 


ALPHA MICRO 
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Dear Jerry. 

In the May BYTE you make two references to 
Sage as the finest 68000-based system available 
I would tike to request that you investigate what 
Motorola has said to be the finest implemen- 
tation of its МС68000: the Alpha Micro. 

This computer is not only a fine machine, but 
it comes with tools that let developers work ef- 
fectively an extended BASIC (better than 
CBASIC, which is my favorite СРМ BASIC); a 
quite reasonable assembler with a full-screen 
debugger. a full-screen editor: three-level sort 
avallable from the monitor BASIC or assembler: 
ISAM from BASIC or assembler; many utilities: 
a multitasking. multiuser operating system; and 
a promise of UNIX. 

Alpha Microsystems has been building 5-100 
systems since 1977 and has developed the solid 
AMOS (Alpha Micro operating system]. Version 
LO on the 68000 did not have many bugs 

PuiLLIP P. LOHNES 
Cambridge. MA 


Alas. There's only one of me. and even if 1 
doned myself. | have anly so much space іп 
the magazine. 

Formal BYTE reviews need to be arranged 
with Rich Malloy, BYTE's productreview editor. 
He has a whole bunch of selection criteria to 
help him decide what they'll review. 

і go on whim and accident. As an example. 
{ met Rod Coleman, president of Sage. at a 
West Coast Computer Faire А few months 
later we met again at the Volition Systems 


booth at the MiniMicro show. | ended up with 
the Sage in large part because 1 wanted to 
work with Modula-2. and that was the best 
machine for the job. 

{ don't know anyone at Alpha Micro. І dim- 
іу recall the company once had a two-board 
I6-bit S-100 system called the AM-!, which 

5o much interest that the Byte Shop 
of Pasadena [where і bought Ezekial. my late 
friend who happened to be a Z80 computer) 
converted entirely to AM-! sales. Alas. they 
are no longer in business, so there went 
another possible link to Alpha Micro. 

1 will try to look into this because I do try 
to find the best; but ! hope my readers under- 
stand that | can do only so much.—lerry 


EPSON ОХ-Ю 
Dear Jerry. 

As a long-standing admirer of your science 
fiction. ! follow your monologues in BYTE with 
great interest When you first chose the Epson 
QX-0 and Valdocs.as whipping boy it was 
(alas?) too late for me ! already had pur- 
chased a complete system In the time since 
your first lambasting. you have repeatedly 
chosen Valdocs as an example of what software 
should not be. | agree wholeheartedly with you 
that Valdocs is a slow, simplistic approach to 
"personal productivity" but | fervently wish you 
would disassociate those comments from the 
ОХ-10 itself It is a fine &bit machine. and Ep- 
son promises hardware and software updates 
that should put it on a par with any personal 
computer in the price range. 

Rumors about the new Valdocs (2.0) have 
been surfacing with increasing regularity. As an 
insider in the National Epson Users Group. 1 
know only that 2.0 has not yet reached beta test 
sites. Those who have seen it, however, say it 
has eliminated al! the problems with the cur- 
rent version (1.18) and even has overcome the 
speed barrier by an order of magnitude. Many 
desirable features will be present. Hardware up- 
dates in the form of a hard-disk controller. an 
internal modem. and an MS-DOS coprocessor 
already are available. and more are on their way. 

Regardless of what becomes available in the 
future. the fact is that the OX-10 is a dandy word 
processor as it stands. as long as one stays away 
from Valdocs. Unfortunately, it is hard for most 
people to disassociate the system from the soft- 
ware. By contributing to the misconception. | 
believe you do your readers a disservice. 

BILL BRICKLEY 


State College. PA 


і thought I'd made it clear that one reason 
l'm so unhappy with Vaidocs Is that / think the 
ОХ-10 deserved a better fate. It's really well 
made, and with that bit-mapped screen jas 
well as a character generator), it could sup- 
port some really nifty software. 

The Epson people are working on updates: 
by the time this gets published, there may be 
some dramatic announcements. Epson 
America is in the computer business to stay. 

(continued) 


*Signalman MARK ХІ $249.95 
12001300 Baud Auto Diat/Ans 
Hayes" Compatible 
$29.95 Source membership 
with Mark 12 
For brake key option add $40 


*VOSKMODEM 300 Baud$ 59.95 
Limited Offer/FREE Source Memb. 


—COMPUTER— 
Sanyo MBC-555-2 $1245 
Printers & MBC-555 Package 
Order: (800) 235-6646 ОР 555 
Calif. |800) 235-6647 OP 555 


рк АСОМ Electronics 
Dept. 120 
уреа 4151 Middlefield Rd. 
Palo Alto, CA 94303 


Shippin 
Add 2 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 


inquiries invited. C.O.D. and 
charge cards accepted, 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 


Circle 287 on inquiry card. 


LOW-COST 
DATA LOGGING 
FOR APPLE ІР 
UP TO 128 CHANNELS OF VOLTAGE, 
CURRENT OR THERMOCOUPLE INPUTS 


16-CHANMEL STRIP CHART OR LOG 
ON PRINTER - FAST DISK STORAGE 


INPUTS ARE OVER VOLTAGE-PROTECTED 
SAMPLE RATES UP TO 110.000 БАМ/5ЕС 
MANY OTHER ADVANCED FEATURES 


TIMERICLOCK WITH CALENDAR 


ALSO: 

1 MILLISECOND RESOLUTION $175 
12-BIT А/О 40.000 SAM/SEC $325 
8-ВІТ А/О 110.000 SAM/SEC $165 
13-BIT A/D 12 SAM/SEC $175 
THERMOCOUPLE THERMOMETERS 


2 OR 6 CHANNELS $135 or $155 


MULTIPLEXERS. OUTPUT CONTROLLERS 
AND CUSTOM SYSTEMS AVAILABLE 


LAWSON LABS, INC. 

5700 RAIBE ROAD 

COLUMBIA FALLS, MT 50912 
406.387.5355 


Circle 208 on inquiry card. 


Finally, | keep hearing about Valdocs 2.0 but 
haven't seen it. nor have my sples within Ep- 
son,—Jerry 


FOREIGN-LANGUAGE 
CHARACTERS 


Dear Jerry. 

іп the January BYTE's User to User column. 
two letters (Move That Key! and ГЇЇ Take Your 
Epson, page 453| discuss the issue of how to 
get foreign-language characters with the cur- 
rently existing hardware and software. 

It is a real problem. as any humanist knows! 
The Modem Language Association of America 
(MLA) published a note on it in the spring 
newsletter and was inundated with complaints 
and suggestions by members—so many that the 
Association has put together a summary sheet, 
available to members from MLA headquarters 
(62 Fifth Ave, New York NY 10011). 

| suggest using the word processor Proof- 
Writer, available from Image Processing 
Systems, 6409 Appalachian Way, POB 5016. 
Madison. WI 53705. 

Humanities professors in Toronto were recent- 
ly treated to a demonstration of the program 
by the author. and it does what it clalms to do: 
with the proper hardware, It will put any char- 
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acter you can dream up on your screen and 
print it out on your printer-not just German à's 
and i's, or the 8. but Cyrillic, Arabic. Japanese. 
Middle Earth-you name it! Perhaps best of all: 
the company consists of a physics professor 
and his wife. Not being a megacorporation. they 
are in the strange habit of actually responding 
to criticisms and suggestions from users and 
incorporating the best of these into new ver: 
sions of their software 
it presently is available for the ІВМ PC. some 
of the compatibles (but not the Corona, as yet), 
and the TI Professional | have not yet bought 
it for myself and so cannot say how user-friendly 
the program is as a whole; but it certainly is 
worth looking at by anyone who Is frustrated 
with the parochial attitudes of most American 
hardware and software manufacturers toward 
non-English characters. 
ALAN D. LATTA 
Toronto, Ontario, Canada 


ft sounds like a great program. ГИ have to 
get а сору and have а look.—lerry 


16081 MATH CHIP 


әчвгав““ гсв.....оәгочсвевеягәзаовооототиваевя 


Dear Jerry. 
| noted with pleasure your comments in the 


May BYTE regarding use of the 16081 math chip 
with the 68000. | was disappointed. however, 
to see that you didn't give proper credit for the 
idea, | believe the idea (or. at least, the first 
publicly announced working embodiment of it} 
originated with Hal Hardenbergh of Digital 
Acoustics, who made public the happy liaison 
several months ago The detailed plans for a 
working prototype of a 16081-68000 copro- 
cessor arrangement were published in issue 
#25 of the DTACK Grounded newsletter. issue #24 
had a picture of the prototype on page one 
This newsletter. published by Digital Acoustics. 
1415 East McFadden. Suite Ғ Santa Ana. CA 
92705. (714) 835-4884. {5 a valuable source for 
68000 and other microcomputer industry news. 
| had assumed you were already reading it. but 
since you didn't credit Digital Acoustics for the 
16081 idea, | guess my assumption was wrong 
You really ought to subscribe (515/10 issues) 
TERRY M. PETERSON 

Е] Cerrito, CA 


Hmm. if "dtack grounded’ means what 1 
think it does. ! need another endless stream 
of information like I need leprosy. | have heard 
good things about it, though. 

{ haven't the foggiest notion of who 
originated the idea: i'm not even sure where 
І first heard it.—Jerry № 


e Most Affordáhle Disk Mak 
in the Universe 


Disk Maker II shown with opl. drive 


Download fast, read over 100 formats easily, reformat rapidly 


The more disk formats you work with, ihe more our 
Disk Maker™ К сөр saves time and money by reading 
and/or writing disks in any of over 100 formats. No mo- 
dems, no patches, no other special software necessary. 


Disk Maker li is à complete, stand alone system wiih 
one 8” 0500 disk drive, one 48 tpi 5%” 0500 disk 
drive, 6 MHZ 7808, 64K CP/M system with Disk 
МакөгіМ software. (96 tpi and second 8” drive optlon- 
al.) Just plug in your terminal and make disks! Bundled 

includes MicroShell'M / MCALL-I] communica- 
tions software. 


Supported with comprehensive, easy-to-read manual. 
MR updates ($25. 00, all formats In revision), and 
additional drives and hard disk options. 


Disk Y 74 
prices from 


$1,495 


Disk Maker | runs as a peripheral with an 5-100 
and comes with 5-100 controller board, опе 


DSDD 5%” disk drive, dual drive cabinet and power 
supply. cables and Disk Maker software. 96 tpi and 6” 


Circle 395 on inquiry card. 


drives are optional 
NEN 

GENERATO 

SYSTEMS 


1000 Мезі Faraday бегі. Sut 206. Pesna. VA 22004 
(783) 471-5498. Order Line (808) 383-2358 
Dealer іол 
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Done Workshop” 


k 

If you venture on Wall Street, you have to know the territory. 
|| Now a new software product from Dow Jones improves your 
! | "Street" smarts. 


The Dow Jones Investor's Workshop", developed especially 

for the Apple Ис, brings you: 

* The latest stock quotes (delayed a minimum of 15 min.) 
and business news from Dow Jones News/ Retrieval", the 
leading online information service. 

е Reports that show you exactly what your portfolio is 


/ 


/ 


T DE IT BT RT BT BI T ШЕ 8] mj doing, at the touch of a few keys. 

TAT ET 61 8] 81 BT BI ET BT ar arm е Charts" that give you a clear picture of your stocks 
4- [В[В[РЕ[ВТВТ В ЕТ | performance, helping you know when to buy and when 
$- | 6] 61 6} ат ВТ БІРТЕ БІ HI PRIN to sell. 
CURES o АГ ЕТ РТ Т 1 Also Runs on the Пе and ЇЇ Plus 


The Dow Jones Investor's Workshop runs on the Apple" Пе 
and II Plus, as well as the ІК. It's so easy to use, you'll be 
creating charts and reports moments after you're up and running. 
With a suggested retail price of $149 and full support from our 


к toll-free Customer Service hotline, the Investor’s Workshop is a 
e р е С value any investor can appreciate. 


Now you can be "Street" smart. 


DowJones 
Software 


For more information cali 1-800-345-8500 ext. 240 (uasa, Hawaii and foreign call 1-215-789-7008 ext. 240) or. 
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send this coupon to: Ms. Lynn Filippone, Dow jones & Co., Inc., PO. Box 300, Princeton, NJ. 08590 | €————Ó 
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ABOVE ALL OTHERS 


Elm 


MASS STORAGE SYSTEMS with 
formatted capacities of 10, 20, 40, 
70, 140, 520 MB alt with built-in (2МВ 
floppy) or (65MB tape) backup. The 
systems operate all DEC software 
without modification. Emulations 
include RLO2, RKO7, RK06, RMO2, 
RPO06, RX02, 7511. Access times аге 
as low as 15ms. Each system pro- 
vides all you need for easy installa- 
tion into your existing system 
(LSI-11, J-11, MICROVAX). That's 
not ай! You can plan on saving 50% 
over DEC's pricing and 20% over 
the competition. 
SAVE $: 
70МВ WIN./FLOPPY $7195 


THE FASTEST HIGHEST DENSITY 
MEMORY available today tor your 
Q-BUS system comes from 
CHRISLIN. You have a wide range 
of choices when you decide to 
upgrade your system with Chrislin 
memory. UP TO 1MB ON A DUAL 
AND UP TO 4MB ON A QUAD width 
card and you can expect a quick 
delivery even with 256K DRAMs. 
Other options include BLOCK 
MODE DMA for your PDP 11/73 or 
MICROVAX, CONTROL STATUS 
REGISTER, PARITY, or ERROR 
DETECTING AND CORRECTING 
with BATTERY BACKUP. A ONE 
YEAR WARRANTY and 24 HOUR 
REPAIR along with twelve years of 
experience guarantee your 
purchase. 
COMPARE PRICING: 

256KB $ 525 
512KB with ECC UNDER $1500 


МОТ AN ORDINARY MICRO-11...You can choose from a variety of system configurations including the LSI-11/23 4 
or LSI-11/73 CPU, 256KB-4MB of DRAM, 16 slot chassis, RLO2 or RD51 Winchester (10MB, 20MB, 40MB), RX02 


or RX50 mini-floppy. 


* NO ONE CAN BEAT THE PRICE: $7850 includes 11/23-- CPU, 256KB, 20M B(RL02) Winchester, 2MB 8" floppy, 


4x8 backplane all in a chassis (rack mount or table-top). 


"OFFERING QUALITY WITH AFFORDABLE PRICING" 


Chrislin Industries, Inc. 


31352 Via Colinas - Westlake Village. CA 91362 
Telephone. (818) 991-2254 - TWX 910-494-1253 CHRISLIN WKVG 
"ОЕМ Pricing * DEC. QBUS. LSI. RLO2. RK07. RKO6. RMO2. RPOG. RX02, 1511 RX50 are trademarks of Digital Equipment Corporalion 
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А new 
format, 
artificial 
intelligence, 
ZCPR3, Grid, 


and other 


tidbits 

Аты кта от! 
BY JOHN MARKOFF 
AND EZRA SHAPIRO 


BYTE WEST COAST 


News from 


efining the scope of a column called 
"BYTE West Coast" isn't easy: how do 
you determine where the West Coast 
ends and the rest of the world begins? There 
was a time. a couple of years ago, when Silicon 
Valley was a small community engaged in 
obscure pursuits well beyond the comprehen- 
sion of the mass public. It had its own 
customs, its own language. its own culture. To- 
day, however, computer jargon has become 
part of everyday speech. and technology 
stories that were once ignored by the press 
scream in banner headlines across the front 
pages of every business section in the coun- 
try. Most "West Coast news now has 
national—even internatlonal—impact. 

The concept of Silicon Valley has changed 
with the years, too. It used to mean a very 
specific locale slightly south of the San Fran- 
cisco Bay. centered around San Jose. Now the 
whole Bay Area is immersed in “high tech 
and land in the region has become so expen- 
sive that miniature Silicon Valleys are spring- 
ing up all over the country. Every state wants 
one, and microcomputer companies are 
besieged with offers of cheap labor and tax 
abatements from all quarters. 

As West Coast editors, our beat now extends 
from Seattle to San Diego. and as the industry 


All Over 


grows, it's rapidly moving inland toward the 
Mississippi. 

Yet for all the expansion, there's still a 
unique flavor to what goes on in the Valley 
Theres an intensity of activity. a wild en- 
thusiasm for the frenetic pace that colors daily 
life here where it all began. Casual conversa- 
tion is riddled with gossip and innuendo, 
stories of comings and goings. news that will 
be stale by sunrise tomorrow. Washington, 
DC. may be the seat of government, but 
Silicon Valley knows—no matter what anyone 
else might think—that the really important 
stuff is happening out here. 

With this issue, were beginning to take a dif- 
ferent approach to this column. one that we 
hope will reflect a truer picture of what's tak- 
ing place on the West Coast. The column will 
focus on the products and companies and 
projects and people in our territory that are 
changing the face of the computer scene— 
usually as a potpourri of shorter items that 
suggest clues to the direction the industry will 
take in the future. What you see here will vary 
from month to month. ranging from previews 
to interviews to pure speculation, but our 
primary aim will remain constant—to analyze 
the trends that will affect your lives. We're in- 
terested to know what you think. 


А LITTLE KNOWLEDGE 
While there has been a great deal of debate 
over whether current artificial-intelligence re- 
search will yield useful commercia! products, 
there has been even more debate and skep- 
ticism over the possibility of making these 
products useful on desktop microcomputers. 
One artificial-intelligence company isn't wait- 
ing for the dust to settle. Teknowledge Inc., а 
Palo Alto-based corporation started by Stan- 
ford computer scientist Edward Feigenbaum, 
has announced М.І, a "knowledge engineer- 
ing tool" written in the Prolog artificial- 
intelligence language thats designed to be 
run in 128K bytes of RAM (random access 
read/write memory) on the IBM Personal Com- 
puter (PC). The announcement may be some- 
what deceiving. 


While M.I is intended as a micro- 
computer-based "exploratory" tool for in- 
vestigating practical applications in this new- 
ly emerging discipline, Teknowledge stops 
short of claiming that M.1 will allow you to 
build your own working knowledge systems. 
Instead, they state that М.І is aimed at peo- 
ple and organizatlons that wish to determine 
the feasibility of applying knowledge-engi- 
neering technology to specific problems. 
Offering М.І on relatively inexpensive per- 

(continued) 
BYTE West Coast is prepared monthiy by BYTES 
editors and staff in San Francisco and Palo Alto. Cor- 
respondence should be addressed to BYTE West Coast. 
BYTE Magazine, 425 Battery St., San Francisco. CA 
9411] 
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МІ is designed 

to be applied 

to the category of 
what are known as 
"structured selection" 
problems. 


sonal computers allows users to mock 
up these problems without resorting to 
the hardware expense involved in pur- 
chasing advanced workstations that are 
optimized for artificial-intelligence 
applications. 

Teknowledge claims that they are at- 
tempting to alter many of the 
misconceptions about artificial- 
intelligence research. According to jer- 
rold Kaplan. Teknowledges chief devel- 
opment officer, "There is a common 
misconception that to do significant 
work you need a specialized machine. 
You can. in fact, do significant work in 
artificial intelligence in a microcomputer 
environment; Still, Kaplan acknowl- 
edges that Teknowledge does not con- 
sider M.] a personal computer product 
in the sense that they aren't seeking 
customers who merely own PCs and are 
looking for software. He contends that 
М.І will be of interest to corporations 
that are already Teknowledge clients, 
but are trying to lower the barrier to 
creating their own knowledge-engineer- 
ing tools. (To date, the bulk of Teknowl- 
edges revenue has come from develop- 
ing knowledge systems for companies 
with corporation-size computers.) 

"Before M.i, it was a couple of hun- 
dred thousand dollars" he says. "You 
had to go out and buy an 580,000 LISP 
machine, take two guys and set them to 
work on it for six months, in addition 
to buying some 560,000 software pack- 
age” Kaplan argues that М.І is anal- 
ogous to the field of knowledge engi- 
neering in the same way that BASIC is 
to programming in general. "It's de- 
signed to be easy to use. easy to get up 
to speed on. and simple. but it's still 
complete" he claims. 

Artificial-intelligence researchers 
break down problems in their field into 
a series of categories. М.І is designed 
to be applied to the category of what 
are known as "structured selection" 
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problems. Such problems are character- 
ized by having a limited set of possible 
solutions: they usually can be solved by 
using a structured reasoning process. In 
contrast, categories of problems that 
aren't appropriate for М.І include plan- 
ning and design problems, among 
others. 

The intellectual roots of M.1 lie in sev- 
eral sources. One of these is the 
EMYCIN framework. a table of if-then 
rules for representing knowledge that 
has been widely applied. Another part 
of the foundation is the LISP language: 
M.1 allows you to perform basic list- 
processing operations. It also contains 
some aspects of Prolog, in particular, 
М.1:8 variable-binding mechanism. Gen- 
erally. Teknowledge has adapted fea- 
tures of various symbolic programming 
languages and focused them on their 
uses for representing knowledge as 
rules in a rule-based system. 

According to artificial-intelligence re- 
searchers, a knowledge system consists 
of two parts: a knowledge base contain- 
ing facts and rules about a particular 
problem or application. and a program 
called an inference engine that inter- 
prets the knowledge base to create 
judgments and conclusions. To use M.1, 
a researcher first must create a knowl- 
edge base using a standard text editor 
on the IBM PC. The knowledge base is 
constructed using an “English-like 
knowledge representation language" 
that can specify a series of up to 200 
facts and rules. After the knowledge 
base has been created, a "consultation" 
between user and program takes place. 
М.І poses a series of predefined ques- 
tions and offers options based on its in- 
terpretation of the knowledge base. The 
researcher is able to follow the process 
on an "instrument panel" displayed in 
a window-based interface on the PC um- 
til М.І. reaches a conclusion. During the 
consultation process the researcher can 
interactively alter or add rules and facts 
to fine-tune the knowledge base. 

Both the information in the knowl- 
edge base and. later, the answers that 
a user provides during the consultation, 
can have arbitrary ‘certainty factors" at- 
tached to them. Certainty factors are a 
way of emphasizing the importance of 
specific issues to determine an appro- 
priate solution to a problem: this rank- 
ing scale enables the program to weight 
certain parameters more heavily than 


others. Thus М.1 can make judgment 
calls—the program can arrive at an 
answer that has some degree of uncer- 
tainty. A less sophisticated program 
would consider all facts as equally im- 
portant, and its conclusion would be 
both absolute and quite possibly in- 
valid. To illustrate the point with a hypo- 
thetical medical diagnosis, a patient's 
prior medical history might be far more 
significant in determining a course of 
treatment than his current observed 
symptoms. 

Can useful artificial-Intelligence re- 
search now take place on the IBM PC? 
Perhaps. Two of the simple demonstra- 
tion knowledge bases that Teknowledge 
developed include a bank-services ad- 
visor and a wine-selection advisor. and 
they suggest a knowledge base that aids 
the photographer in determining the 
proper exposure settings when taking 
a picture—hardly the sort of artifi- 
cial-intelligence applications that will 
make the world beat a path to Teknowl- 
edge's door. 

Another of the demo systems that 
Teknowledge has implemented on the 
M.1 illustrates the kinds of limitations 
faced when artificial intelligence is 
brought to the PC environment. The 
SACON (structural analysis consultant) 
system was originally created by re- 
searchers at Stanford University during 
the 1970s as a front end to give advice 
on setting up a batch-control job on a 
mainframe-based structural-analysis 
FORTRAN program designed to allow 
engineers to simulate stresses on the 
structures they design. In this case. 
while portions of SACON can be run on 
the IBM PC. the analysis package itself 
still needs a mainframe computer—it's 
just too big for a microcomputer. 

іп the long run. the success of апу 
given knowledge base built with M.1 
probably depends more on the re- 
searcher's ability to limit the scope of 
his study to a reasonable size than on 
M.l's capabilities as a program. 

Finally. although it's billed as a per- 
sonal computer product, M.1 is not be- 
ing offered at persona! computer prices. 
Purchasing М.І to construct your own 
knowledge base will cost a whopping 
$12,500—steep by most personal com- 
puter standards. Of course, the initial 
pricing of the М.І knowledge-engineer- 
ing too! is meant to discourage all but 

(continued) 
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Apex Industries Customer Data 


Customer id: Acme 
Customer Name: Acme Industries 


Credit Rating: AA Credit Limit: 29000 
Current Balance: 12500 
30 Day Balance: 4000 
60 Day Balance: 1500 
90 Day Balance: 0 
Billing: 
Address: 2701 South Bayshore Drive 
City: Miami State: FL Zip: 33133 
shipping: 
Address: 913 Majorca Avenue 
: 33134 


City: Coral Gables State: FL Zi 
Phone: 305-856-7503 Contact: 


DataFlex is the only application development database which 

gives you true multi-user capabilities. Other systems 
can aha Lis out of records or entire files for the full time they are 
being used by someone else. DataFlex, however, locks only the 
data ping changed, and only during the micro-seconds it takes to 
actually write it to the file! The updated record is then immediately 
available. The number of users who can access, and change, 
€— at the same time is limited only by the number of terminals 

ur system or network. Call or write today for all the details 


erald Green 


AUTNORIZED INTERNATIONAL 
DISTRIBUTORS 


HOLLAND 
ADINFO 020-644605 


AUSTRALIA 
Australian Business Solutions 
03-699-8377 


Australian Microcomputer Solutions 
052-22-2099 


the true multi- mI === => кше, Noe (Aust) Pty. Ltd. 
user database. = == аға 
~~ t — EKauinox Computers 01-729-4460 
8525 SW 129 Т DATA ACCESS CORPORATION SWEDEN 
129 Terrace, Miami 1 238-0012 | 
Telex 469021 DATA ACCESS С! Offensivt Datorsined AB 030-006-2626 
SOFTEC 04808 (5) 6565 
Compatible with CP/M-80, MSDOS networks, MP/M-86, Моей Sharenet, PC-Net ‚ TurboDOS 
Star, Televideo MmmOST, Action DPC/OS, IBM PC w/Corvus, ОММІМЕТ, INET. om EtherSeries and Micromation | MANET M 


MSDOS is a trademark of Microsoft. CP/M and МР/М are trademarks of Digital Research. 
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SUPER FAST! 
Z80 DISASSEMBLER 


е Two peas operation - generates labels 


at referenced locations 

в Generates Zilog mnemonics 

е Allows user defined labels 

9 Allows define byte, define word and 
dete space directives 

г COMPLETE cross-relerence 

а Oviput to console, list or drsk devicels) 
in any combination 

а Generates mnemonics for СР/М 
system cells 

e Stan and stop at any location in file. 

* Source or complete listing type output. 

Most formats available 


for 280 CP/M, CDOS, $6995 


and TURBODOS 


L. R__Systems 


For more information оғ to order call 


1-800-833-3061 
In РА, (412) 282-0864 
1622 Norih Main Sirest, Butler, РА 16001 


Circe 325 on inquiry card. 


SAVE ON 
MEMOREX 
DISKETTES 


as 
5 55 5% SSDO 
Qty 20 


5'4а” SSDD-98TPI 
5%" DSOD-96TPI 
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5w' 0500 
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fewer dw 
Copied COD с edet onty 
Tazen: nos regente ыр Шан 

WE WILL na tie ANY NATIONALLY ADVERTISED PRICE 
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1 -800- 621-8827 
(in поа: t- :,312-924-27% 
{АП other calis: 1-312-944-2788) 
Hours: 9AM-5PM Central, Mon 


Miremum Order $3500. 
DISK WORLD!, Inc 


Suite 4806 è Х Ға! Huron Street е Chicago. Wibeorg 60611 


MEMOREX 


DISK WORLD! 
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APPLE COMPATIBLE 
HARDWARE 


INTERFACE FOR TYPEWRITER, 
CENTRONICS AND WORDSTAR 
COMPATIBLE 


Ohvrit Prous Ю 15 40 

Olivetti Prage 41 

Silver Reed £s 42, 43, 44 * Penman 

Adler Smelne 11 and Alpha Royal 2001 
Olympus Compact and Swintec 1146 CM 


INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 


IRR Board, Recewer манат 
(ot Lae wilh ane ое all 
IRN Митетка! Fad уысы! t€ompatible ees eure 
IRK Full keyboard with lower cine 
IRC Four detection cursor control 


diii, ТО ORDER CALL (490) 734-4631 
y" 


PS ar Verg 


INTERFACE a 
Advanced Tramducer Dence lac 

1287 lawrence Ма АУ. Sunnyvale, СА 94089 
Ailifeicnaf $3 50 pner crifer fee shipper x 
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The next chapter in 
the ZCPR saga is 
about to occur. ZCPR3 
supersedes ZCPR1 and 
ZCPR2 but retains 
their advances. 


the most serious would-be knowledge 


engineers, and the price does include 
a four-day seminar with the Teknowl- 
edge staff in Palo Alto. 


Z WHIZ 


ZCPR. the Z80 command processor re- 
placement, has become something of 
a programming legend. Released to the 
public domain around 1980 (it's hard to 
peg an exact date for a program that 
took a group of volunteers months to 
develop and debug), the first version of 
ZCPR was a sophisticated patch to 
CP/M-80 that corrected what the 
authors saw as major flaws in CP/M's 
BIOS (basic input/output system). 

ZCPRI's modifications to CP/M were 
revisions and additions to the list of resi- 
dent commands (commands that are 
part of the operating system itself, 
rather than independent programs). The 
new ERA (erase) command displayed 
the names of files as they were deleted; 
TYPE stopped every 24 lines and waited 
for any keystroke before showing an- 
other screen: DIR (directory) alpha- 
betized the list of filenames: and SAVE, 
the command to store the contents of 
memory to a disk file gained the abili- 
ty to accept hexadecimal numbers as In- 
put. as well as CP/M's standard decimal 
input. There also were some entirely 
new commands: LIST sent files directly 
to the printer. GO executed the pro- 
gram currently in memory: and JUMP 
moved to a specific address in memory 
and began program execution at that 
point. 

The program appeared in the soft- 
ware libraries of the larger CP/M users 
groups and was distributed largely by 
the growing network of RCPMs (remote 
CP/M software databanks accessed by 
modem). However. the documentation 
was difficult for any but experienced 
280 assembly-language programmers 
to understand. and installation was a 


painful process of assembly, reassem- 
bly. and debugging. No two makes of 
computer ran exactly the same CP/M, so 
installing ZCPR on each new machine 
usually produced unexpected results 
and weeks of headaches. For under- 
standable reasons, ZCPRI remained а 
hacker's tool. 

In 1982. ZCPR2 began showing up on 
bulletin boards around the country. It 
incorporated ZCPRI and a few new 
twists, largely a collection of transient 
utility programs. ZCPR2 was beginning 
to look a lot like UNIX; it could under- 
stand named directories. You could give 
a disk a name and then name a collec- 
tion of files and never have to cope with 
the standard "A" prompt except when 
needed. Most of the ZCPR2 utilities 
were devoted to this process. though a 
few were self-contained (e.g., a power- 
ful sorted directory program and a 
group of programs for compressing re- 
lated archive files into libraries) and 
could run on a standard CP/M system. 
ZCPR2 established one byte in the BIOS 
as the "wheel byte" that could be used 
as the key to a password-protection sys- 
tem. Implementing named directories 
and file paths was a tedious process— 
extremely valuable for owners of hard 
disks, but still quite a bit of work. The 
documentation had grown in propor- 
tion to the scope of the program and 
was still nearly unreadable, and installa- 
tion remained a nightmare. 

The next chapter in the ZCPR saga is 
about to occur. ZCPR3, written largely 
by Richard Conn, one of the original 
authors of ZCPRI. was scheduled to 
debut in the middle of 1984 with some 
interesting new features and an entire- 
ly new distribution scheme. It is, of 
course, an evolutionary product. super- 
seding ZCPRI and ZCPR2 but retaining 
all their advances. 

The major improvement in the soft- 
ware is the capacity to build transient 
command modules that have to be 
loaded on start-up but remain resident 
until the machine is rebooted. The 
underlying idea is roughly the same as 
that of COMMANDCOM. the MS-DOS 
command utility, but users can build 
their own collection of utilities to be in- 
corporated and configure their systems 
accordingly. A 64K-byte CP/M system 
rarely makes use of the entire mass of 
memory available for a single applica- 
tions program: CP/M uses a few thou- 
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sand bytes for itself and even the most 
extensive applications rarely require 
more than 56K bytes, The amount of 
space in memory between CP/M and 
the application varies from computer to 
computer: ZCPR3 makes use of the gap. 

Once again. ZCPR3 will be kicked in- 
to the public domain for single users. 
The installation, as always, will be 
beyond most users. However, this time 
around ZCPR is also going commercial. 
Conn and Frank Gaude have formed 
Echelon Inc. in Los Altos, and the new 
company is trying to sell ZCPR3 to 
microcomputer manufacturers. corpora- 
tions, and large groups of users as a 
CP/M enhancement. as well as selling a 
number of Conn's other programs. The 
documentation is still not easy, but it's 
been cleaned up to a level befitting a 
commercial venture, and Echelon plans 
to go all out to support ZCPR3 as a 
product. with updates. revisions, public- 
ity. and telephone service, 

At press time the ZCPR3 was not quite 
finished and we did not get a chance to 
work with the software. However, it's 
worth noting that this is not all radical- 
ly new technology: the Z80 micropro- 
cessor chip, CP/M-80, and much of the 
ZCPR package have had a chance to 
mature, and there is little doubt that 
ZCPR3 will do all that it claims, which 
is to give the user of an 8-bit computer 
much of the same flexibility and power 
advertised for 16- and 32-bit systems. 

There will obviously be a lot more to 
be said on the subject. Watch your local 
RCPM bulletin board. watch the CP/M 
users groups, watch BYTE. and watch 
Echelon. 

To be continued. 


CLOAK AND DAGGER 


Less than a mile as the crow flies from 
the garage where William Hewlett and 
David Packard got started is a brand 
new industrial park populated with a 
group of high-technology corporations 
all bent on supplying the next genera- 
tion personal workstation. 

Rubbing shoulders with each other 
are Grid, Sun Microsystems, and Meta- 
phor. All three of these companies have 
roots that either directly or indirectly 
can be traced back to work done on 
user-interface design at the Xerox Palo 
Alto Research Center (PARC). which lies 
several miles away up in the hills over- 

(continued) 
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SPECIAL OF THE MONTH — Word Star Professional Pack 


Word Star, Mail Merge, Correct Star, Star Index 


Priced too low to 
САТА BASE MANAGEMENT SYSTEMS 


Fox and Geller Quickcode ......... $159 
Кпомйейдетап................... i 
dep h.n qe 20 
TRA БАВИ... аео аць „я $350 
DUNS онаа Ық atn $240 
infostar tong po — m 
nq F"PREPP———4 Бе 
Personal Pearl ................... 215 
Fast Facts for ІВМ РС............. Ds 
bl И... 5 абата, rere. 69 
кіл | | ем a i ir ean, $125 
WORD PROCESSING 
Wordstar, Mail Merge, Correct 
Star, Star іпфех.................. Call 
Wordstar ........................ 20 
Mail Merge or Correct Star ,....... 130 
Microso A: With Mouse ....... $284 
Word РеТесі..................... 48 
Volkswriter m the IBM PC ........ 110 
Volkswriter DeLuxe............... 165 
Wang Spellchecker ................ $36 
Metasoft Benchmark. ............. $205 
Multimate ....................... $249 
Peachtext 5000 ,..................9195 
SPREADSHEETS 
"n; JJ --—-—— р $8 
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Microsoft C Compiler 


Microsoft Basic rere — 
Microsoft Yo Language .........9239 
CBASIC 86 for IBM $135 
FOR PC 008 
pla jc ———— жены В 
ШИШИ MC PENTIUM 
ара ЖЕНТ” 19 
Harvard Project Manager ......... $225 
Microsoft Flight Simulator.......... $38 
HAROWARE 
Hayes 1200 Modem ............. 
Hayes 1200b Modani for IBM PC ...$415 
Internal Modem for ІВМ PC ........ $285 
ку! штап 1200 baud Modem ur 
ІТ ИТЕН 
Т» ҮШ Panasonic Drives D/S D/D НЕ: 
10 MB internal hard drive for ІВМ РС $895 
10 MB external hard drive 


b* а àb»&»u4u t6 b4s: 


Д, RUP $1095 
Princeton RGB monitor ............ $459 
COMPUTERS 
Corona or Zenith Computer | 

Portable or Desk Top ........... Call 
All new Ip Portable — 

99.9% IBM Compatible with 

Software ....... Call for Lowest Prices 
BOARDS FOR THE IBM PC 
OR LOOKALIKES 
Quadram Color 1.................. 189 
Quadram Color Il ................. 
Plantronics Color Plus Board ...... 
256K Sigma Ram Board ........... 
Maynard Sandstar Controller ...... 195 
STB Graphics Board .............. 
Sigma Disk Controller............. $185 
PRINTERS 
Gəmini 10X ...................... | 
RTT АЗ РОМ 
Okidata 82А ..................... Call 
Okidata GBA ..................... Call 
Okidata 84MP............. к кекесін ут 
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W: think $1,008 is a small price to pay for 
а printer that's engineered to work as 
hard as a Tally. 

Nobody offers more productivity for the 
price. But don't take our word for it. See what 
leading computer magazines like /nfoWorld 
have to say: 

"The frame and mechanism are obviously 
meant for heavy-duty office use.” 

That means continuous full speed printing 
for everything from correspondence and 
spreadsheets to reports with graphics. And 
when it comes to print quality, we couldn't 
have said it better than /nterface Аве: 
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"The text output produced in the letter qual- 
ity mode is superior to all dot matrix printers 
in this price class." 

With word processing enhancements, easy- 
to-use versatility and so much to choose from 
in paper handling, the Tally performance story 
goes on and on. Creative Computing came 
right to the point: 

"In a word, remarkable.” 

The MT180 wide body printer. See your 
Tally dealer for the most convincing quote of 
all. Or call toll-free for information: 
800-447-4700. In Illinois: 800-322-4400. 
MAN D A ‘ANN 


TALLY 
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looking Silicon Valley. 

Although Metaphor hasnt introduced 
a system yet and Sun is still working on 
an unannounced low-end version of 
their 68000-based workstation, Grid 
recently held a press conference to roll 
out the newest version of the Grid Com- 
pass. 

The portable Grid Compass II is evolu- 
tionary rather than revolutionary. As 
Such, it comes none too soon. for it's 
becoming apparent that the market for 
lap-size computers with desktop capa- 
bilities is set to burgeon momentarily. 

Until now, Grid has had this slice of 
the market all to itself—in function if not 
in price. When the original Compass 
was introduced, it was widely perceived 
as being a technological leap forward. 
Grid was the first portable to use ап 
BO-character by 25-line electrolumines- 
cent flat-panel display. It contained both 
the Intel 8086 microprocessor and the 
8087 math coprocessor. And it includ- 
ed 384K bytes of bubble memory for 
permanent storage. Despite these im- 
pressive features, the Compass ran only 
proprietary Grid software and came 
with a stunning price tag of more than 
$8000. which—in the minds of many— 
confined it to the category of high- 
priced toys for status-conscious CEOs. 

Actually, although Grid has not yet ob- 
tained a significant commercial market, 
the company has found a major poten- 
tial buyer in the military and intelligence 
communities, А special Grid Compass 
that is "Tempest" qualified has proven 
of interest to the National Security 
Agency. (Tempest standards for electro- 
magnetic interference levels that fall 
below a classified cutoff point are de- 
signed to ensure that certain types of 
electronic equipment are undetectable 
in field operations.) 

The addition of the Compass II to the 
Grid lineup has permitted the company 
to gracefully lower the price of the basic 
Compass by a full 30 percent to 54250: 
54995 with a built-in 1200/300-bps (bits 
per second) modem. This will place Grid 
at a more reasonable high end of the 
new lap-size market. iess than S1000 
higher than the new Hewlett-Packard 
ПО, for example. 

The Compass 11, however, can add up 
to a half megabyte of ROM (read-only 
memory) in increments of 128K bytes. 
The newer model элїї be priced at 
56795 (the 512K-byte version will cost 
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57995) and will come with one 128K- 
byte ROM pack that contains system 
utilities. Additional ROM packs with dif- 
ferent applications software will be 
available for purchase separately. Grid 
will be supplying the MS-DOS operating 
system and popular MS-DOS programs 
such as Multiplan, WordStar, dBASE 11. 
Condor DBMS. and Lotus 1-2-3. The 


company acknowledges that each MS- 
DOS program has to be rewritten for the 
Grid because its display has a 320- by 
240-pixel resolution—completely unlike 
that of the IBM PC. 

While Grid has only slightly altered 
the product design of the Compass, the 
Original concept of support hardware 

(continued) 


APPARAT TAKES YOUR PC TO NEW REALMS. 


Imagine your PC with disk drives from Apparat. 
Imagine where il could take vou. 
peces | values from the hard disk 
experts. For example, imagine your (ВМ PC or 
Fortable PC with hard disk cipabiliny Apparars 
extemal Hard Disk учет is completeh: 
‚ running DOS 2.0 or 21 without 
jon or device drivers. And тк жууи can 
get me capacity — 22 and 33 MB formaned 
configurations — for bess monec 22 MB for 
$2,295, 33 MB for $2,995. Арраса also offers 
external or inemal 10 MB drives м similar 
saving 


XT owners — trade in your 10 MB drive 
for a larger Apparat hard disk drive, Our 22 
МВ drive is $1,299. but you рау just $899 wih 
Ue trade-in c your exiting 10 MB drive. Our 33 
MB drive is jus $1,799, but vou pay им $1,399 
wien wou brack:-in vour existing IOMB drive; Call 
the Apparat ordering hotline For trade-in detuls 
and shipping instructions. 


4401 S. 


height Порріс» are perfect 
XT. Call for trade-in prices on fullhetght Пор 


pics. 
Other жігі-оға, RAM carch for the 
PC and XT — 64K, expandable to 512K, $189. 
COMBO Il card for the PC and ХТ, 5 functions on 
one card — $199. CRAMBO for the PC piggy- 
bad COMBO If on 512K RAM card — (64K 
RAM installed) $359. САК internal PRINT 
SPOOLER with parallel interface — $229 

Stand-alurve at ne 
manufactured PC. 


мен Кге т, 1984 covered by our 
exclusive lifetime limited warranty covering 


ADD ON AND ON AND ON AND ON AND ON 


ORDERING AND DEALER INFORMATION 800/525-7674 
Tamarac Parkway, Denver, СО 80237 — Customer 


Service 303/741-1778 


Retail outer in Chicago 3124640-0322 
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for the "mobile professional” has 
altered dramatically, When the Com- 
pass was first introduced, Grid envi- 
Sioned that each corporate customer 
wouid purchase a "Grid Central" IBM 
minicomputer to act as a remote host 
from which the Compass would down- 
load software. However, the Grid Cen- 
tral soon died from lack of interest and 
was replaced by the Grid Server and the 
concept of the remote-area network 
(КАМ). 

The Grid Server is a combination file, 
print, and communications-manage- 
ment system that uses the Intel 80186 
microprocessor. It's designed as a base 
Station to support a local-area network 
of up to 48 Compasses and ІВМ PCs, 
plus another 10 remote systems. It will 
run both Grid and MS-DOS software. 
Grid also has introduced a variety of 
other peripherals for the Compass in- 
cluding floppy and hard disks. printers, 
and plotters. They're also offering а 
Compass workstation model for the of- 
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fice network configuration that comes 
with bubble memory and sells for 
$3450. 

With the Compass Il. Grid has lighted 
a small candle at the altar of IBM com- 
patibility, Whether this is enough to de- 
velop a consumer market—given recent 
price cuts from ІВМ and rumors of other 
lap-size portables from Compaq and 
IBM itself—is yet to be seen. 

But Grid seems to be in decent shape 
regardless of its fortunes in the com- 
mercial sector, There is a good chance 
the black. briefcase-style Compass with 
its sexy lines and “high-tech” styling will 
become the portable computer of 
choice for the Pentagon, intelligence 
agencies, and Federal Bureau of In- 
vestigation. In fact, SAI. a San Diego- 
based defense contractor, is now work- 
ing on an OEM joriginal equipment 
manufacturer) version of the Tempest- 
qualified Compass that will be perfect 
for banging around in hostile environ- 
ments. 


Т" and again, you've heard it said, 


“То make money, you have to have money.” 
The truth is, you have to know how to save 
money before you can think about making more. 


That's why more and more 


ple are joining the 


Payroll Savings Plan to buy U.S. Savings Bonds. 
That way, a little is taken out of each paycheck 


automatically. 


In no time, you'll have enough Bonds for a new 
car, your child's education, even а 


dream vacation. 


Whatever you save for, 
Bonds are the safest, surest 


way to gain capital. 
n А pubhc service of his publication 
m and Tha Advartiung Council, 
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BRIEFS 


If Ellis Computings Nevada Pascal at 
$39.95 seems strangely familiar. that's 
because Chuck Ellis purchased the pro- 
gram from James В. Tyson, author of IRT 
Pascal. Tyson, who owns the copyright 
to IRT Pascal, version 4.1, as an indi- 
vidual, sold Ellis 5000 copies of a 
CP/M-80 product to be marketed as 
Nevada Pascal. and another 5000 for 
MS-DOS that will be called Utah 
Pascal.... 

The war of words is getting worse. 
Having already reduced such choice 
phrases as "integrated; "user-friendly" 
“full-featured” and "environment" to 
meaninglessness, the software-promo- 
tion writers are moving to destroy new 
targets іп the English language. "Intu- 
itive” "idea processing; "natural lan- 
guage” "user interface" and "English- 
like" are growing in popularity and can 
be expected to become verbal rubble 
in a few months time... 

Micom has introduced the Dial- 
Net3000 Model 3024, а 2400 bps auto- 
answer modem priced at $795. At the 
same time, Tymnet. the dial-up data 
communications network, was announc- 
ing expansion of 2400-bps service to a 
total of 16 major population centers. 
Will this be the next standard speed 
level for microcomputer data transmis- 
sion? Hard to say. though many experts 
have been predicting a jump from 1200 
bps to 4800 bps, ignoring the 2400 bps 
level. The 4800-bps modems are still 
hovering around $2000—well outside 
the range of most single-user budgets. 
Any definitive answer to the question 
will depend on the dance of the cor- 
porate elephants who determine price 
structures. Speeds above 9600 bps 
probably will have to wait until the 
telephone companies make the move to 
digital voice transmission, which they 
see happening in the early to 
mid-19905.... 

Research from Control Data Corpora- 
tion, Sorcim. and CompuPro indicates 
that the size of the average office work- 
ing group is approximately four people. 
which adds fuel to the argument that 
multiuser business computer systems 
make more sense economically than 
local-area networks. at least for produc- 
tive day-to-day file sharing. The com- 
panies with LAN-based products really 

(continued) 
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8" DISKETTE SYSTEM FOR THE IBM PC 


8" Diskette file exchange between the IBM PC and 
most micro-mini-mainframe computer systems. 

8" Diskette text document exchange between the 
IBM PC and many word processing systems. 

8" Diskette to 5%” formats for hundreds of other 
systems, even Textpack and Wordstar to the new 
DisplayWrite 2 format. 
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MODEL SBC-2010 


$369 = 


now’ ел 


шм? PUT YOUR BOARD IN! 


OESKTOP SERIES 1 
15"W x 173 "О x 59H 


RACKMOUNT 
19°W х 17°D x TAH 


PORTABLE SERIES PC-1 
AHN к 16550 x Вы" 
ије: 

65 wn! power sopply 

9^ aries ranis 


DESKTOP SERIES 2 
на" x 1B"D x бен 


Ай uns accam Colt» гу ВЫ PC ттун Desc cire anc тиу} atc dini ni несібі sn theta ЫСЫН proces 


(415) 968-1410 


849 Independence Avenue, Mountain View, California 94043 


Сағу Солайы а а тайагы of Colo, Research induemes., ne S Copyright 1984, Colby Computer 
ІВМ ans PC-DOS are trademarks of IBM Corp MSDOS и а madame ot Macrosoit Corp СРАМ ug a iradarmark of Deg Fassa. 
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BYTE WEST COAST 


COMPANIES WITH NEW 
PRODUCTS OR SERVICES 
MENTIONED: 


ECHELON INC. 

101 First St. 

Suite 427 

Los Altos. CA 94022 
(415) 948-5321 


ELLIS COMPUTING INC. 
3917 Noriega St. 

San Francisco, CA 94122 
(415) 753-0186 


GRID SYSTEMS INC. 

2535 Garcia Ave. 
Mountain View. СА 94043 
(415) 961-4800 


MICOM SYSTEMS INC. 
20151 Nordhoff St. 
Chatsworth, CA 91311 
(213) 998-8844 


TEKNOWLEDGE ÎNC. 
525 University Ave. 
Palo Alto. СА 9430! 
(415) 327-6600 


TYMNET ікс. 

2710 Orchard Parkway 
San jose, CA 95134 
(408] 946-4900 


haven't lost the round, however: they 
could point out that such multiuser 
groups should be linked in a star net- 
work to communicate with each other. 

Watch for outline processing to be- 
come a significant new concept in in- 
tegrated software. The incorporation of 
an outline processor by Ashton Tate's 
Framework package may start a stam- 
pede to spread this application. Ashton- 
Tate has already decided. between an- 
nouncement and release. to add com- 
munications software to Framework to 
make it more competitive with Lotus's 
Symphony. if outline processing is per- 
ceived by the software manufacturers to 
be an equally important feature, 
nobody will dare to be without it.. 

One major Silicon Valley manufacturer 
intends to offer a computer with a 
mouse sometime early next year. How- 
ever, the company has run into a slight 
snag in its overseas marketing efforts. 
“Mouse” unfortunately, translates rather 
poorly inta Spanish. Their international 
packaging brightly carries a label that 
reads "El Raton —the rat. № 


Dual Systems designs and manufactures a variety 
of IEEE-896/5-100 boarris for 16-bit microprocessor 
systems running under UNIX and other operating 
Systems. These boards bring hgh performance and 
three years ol field-proven experience to your 


rigorously tested and burned-in for 
168 grueling hours. H it can't bear the heat, К won't 
bear our name. 


High Performance System Boards 
Medel WDC-SMD The WDC-SMD Hard Disk 
Controller* is specialty designed for high throughput in 
large, heavily-loaded multi-user UNIX systems. All 
Sectors оп a track ага transferred essentially within а 
single disk rotation regardless of where the head first 
settes or the order in which sectors are encountered. 

The controller offers 16-bit ttwottied ОМА data 
transfers and disk transiers up to 10 Mb/sec. Also 
features dual- ported, full-track, look ahead cache, and 
on-board microprocessor. Interfaces with one or two 
SMD drives. $2195. 


Medel $104-DMA The most advanced, intel 


ш рл. ba Fon ae 
built-in 8085А processor greatty 
i system overhead. $695. 


“Patent обе 
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INDUSTRIAL GRADE 
IEEE-696/S-100 BO 


Medel DMEM Features 256K bytes of memory and 
either 8 or 16-bit data paths. 24-bit addressing, and 
parity checking on each byte. DMEM has no 5-100 
wait states. $1395. 


Меде! EPROM of either 8 or 16-bit data 
transfers, this 32/64K EPROM offers the versatility of 
running with 68000, 7-8000, 8086, 16000, and 
other 16-bit processors. К accepts industry- standard 
2732 and 2716 EPROMs. 64K RAMS may be mixed 
— EPROMs for use as a RAM/EPROM board. 


Medel CPU-68000M High-pertormance CPU board 
with 16-bit data path, 10 MHz CPU operation, and 


МС58451 MMU for multi-tasking applications. $1195. 


Medel CPU-68000 Similar to 68000M, but features 
ВК bytes cf on-board ROM with Motorola's MacsBug 
o." instead of the Memory Management Unit. 


Models M/BD-15 & 20 Beck Planes These premium 
Quality motherboards feature four-layer construcbon 
with two intemal ground planes, and Schottky- diode 
termination. They provide high-speed operation with 
true transmission line characteristics and minimum 

noise. М/В0-15: $495, М/80-20: $545. 


Medel СМЕМ This non-volatile CMOS memory board 

provides easy-to-use 8 or 16-bit data paths and 32K 
bytes of memory with dynamically movable 
write/protect window. On-board lithium battery holds 
data for 3-10 years with power otf. $725. 
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Data Acquisition and Control Boards 


Medel СХ -24С Clock-calendar features a LSI CMOS 
chip and on-board, long-life Irthium battery. $325. 


Medel AIM-12 A highly reliable A-to-D converter with 
J5msec. maximum conversion time, 12-bit resolution 
and accuracy, and 32 channels single-ended/16 
channels differential. $725. 


Medel AOM-12 This D-to-A converter offers UO. 
mapped port address, 12-bit + s L.S.B. accuracy 
(0-70°С). бе — 4 mima +5 
volts, and + 10 volts. $675 


add AC 4-20 Converts ойда outputs rom 
АОМ-12 into four separate 4- 20MA current outputs. 
Module aiso provides overvoitage protection on ak 
current output, Em transient protection per (SA 
standards. $600 
a тоге information, Call (415) 549-3854. 
Dual Systems Corp., 2530 San Pablo Avenue, 


Barkeiey, СА 94702 
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What? 


What is the latest R&D activity in Japan in the field of industrial robots? 


Is? 


Is the name “datascan” trademarked? 


ə 
Which drugs have been successfully used to treat osteoporosis? 


W hat? 


What is the current and projected market for frozen orange juice? 


Are? 


Are there any personal computer user groups for attorneys in the Boston area? 


Could you get answers to 


Introducing 
In-Search—immediate answers 
to millions of questions. 
Answers. 

In-Search is an easy-to-use per- 
sonal computer software package 
that lets you instantly retrieve 
answers to your questions from 
Dialog? the world’ largest col- 
lection of online databases. 

With [n-Search, your per- 
sonal computer and modem, 
you can access this information 
over telephone lines. 
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All The Answers. 
ne scanning thousands of 
es in seconds. In-Search can 
do just that. 

In-Search gives you over 
зе articles from thou- 
sands of sources: Newspapers, 
magazines, technical journals, 
investment reports, wire services, 
annual reports and Yellow 
Pages. 

Easy Answers. 
1. Туре the words or subject 
you wish to research into your 


a 


Ima 
arth 


rsonal computer 
2. In-Search takes it from there, 
bringing up all the articles and 
references you need. 
3. Simple on-screen graphics 
guide you through every step. 


Fast Answers. 
[n-Search can find in minutes 
what could take days or weeks 
to find. You can now spend more 
time using information because 
you spend less time tracking 
it down. 


Once you have the infor- 


W hich? 


Which South American companies import electronic components from the U.S.? 


How? 


How can | find all the orthodontists in Toledo for my direct mail campaign? 


W hat? 


What are the mechanical properties of shape memory materials? 


as? 


Has the cost-effectiveness of teleconferencing changed in the last year? 


W ho? 


Who are some of the experts in medical sonar scanning techniques? 


all these questions by 9a.m.? 


mation, you can store it on disk f. E g 000 у )Ң 7” л 
or print it out. [n-Search is com- қ ~ x MenloCorporation 101 
patible with most word process- - | 
ing programs. чаары: Бе Suite 400 
How то рет the answers. П Enclosed ts $5.00 for my In-Search 

To see a demonstration or to pur- Eciam = iet м 

| [п- S | call (408) 986-1200 = me a пес et With more 
for your nearest dealer Or send 
this coupon and $5.00 for a dem- 
onstration disk designed for 
IBM, [BM-compatible, or Texas 
Instruments personal computers 


In-Search, .95—————— — — | 
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COHERENT” IS SUPERIOR TO UNIX 
AND IT'S AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams Company hasn't just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 


For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 


The software system includes a C-compiler and over 100 utili- 
ties, all for $500. Similar environments cost thousands more. 


COHERENT on the [BM PC requires a hard disk and 256K 
memory. It's available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 


Available now. For additional information, call or write, 


Mark Williams Company 
1430 West Wrightwood, Chicago, Illinois 60614 
312/472-6659 


Mark 
Williams 
Company 


(y 


COHERENT n а triilemark of Mark Williams Company 


"UNIX ix as trademark of Bell Laboratories Cirde 370 on inquiry card. 


Seiko wrist terminal 
Hitachi floppy disk 
Sharp М2-6500 


Microfloppy systems: 
Fujitsu FM-77, 

Sony SM-777, 

and МЕС РС-6601 


Development systems 
UNIX workstations 
Optical filing system 
Di 


BY WILLIAM M. RAIKE 


BYTE JAPAN 


Show Time 


s cities go, Tokyo is more hectic than 

most. But hectic doesn't do justice 

to the inspired scheduling of the 
1984 Tokyo Microcomputer Show and the 
1984 International Business Show. the latter 
featuring extensive office-automation and 
computer-equipment displays. Both of these 
major shows took place during the same four- 
day period. from May 23 through 26. and both 
shows were attended by what looked like a 
sizable fraction of the population of Tokyo, en- 
couraged by the balmy weather and conven- 
ient (but crowded) transportation. (The trip to 
the Microcomputer Show involves a ride of 
lO minutes or so on the monorail, which 
swoops southward over the warehouse district 
and waterfront, clipping the corners of Tokyo 
Bay on the way out to Haneda. the older of 
Tokyos two airports.) 

It seems that at any computer exhibition a 
handful of really innovative products are in- 
troduced, together with a greater number that 
represent the evolution and refinement of 
earlier themes. These shows were no excep- 
tion: the highlights include a new wrist ter- 
minal from Seiko; a new large-capacity floppy- 
disk drive from Hitachi: the latest 16-bit system 
from Sharp: three new microfloppy-based 
8-bit systems from Fujitsu, Sony, and NEC; and 
a large-capacity optical-disk system from 
Toshiba. 


WRIST TERMINAL 


| reported on Seikos UC-2000 wrist computer 
system in the July BYTE Japan. As a reminder, 
that consisted of a wristwatch with an LCD 
(liquid-crystal display) with four rows of ten 5 
by 7 dot-matrix characters and 2K bytes of 
CMOS (complementary metal-oxide semicon- 
ductor) RAM (random access read/write 
memory) for storing things like memos and 
phone numbers, loaded by using a small 
separate keyboard. Seiko also sells a personal 
computer interface unit, the UC-2300, which 
enables you to make an RS-232C connection 
between the watch and a conventional per- 
sonal computer. The interface unit, demon- 
strated at the show. sells for a little over $50, 
about half the price of the watch/keyboard 
combination. and lets you upload or 


download data between the watch and a 
computer. 

So much for the old stuff. Seiko chose the 
Tokyo Microcomputer Show for the debut of 
not only its new pocket LCD color television 
(about 5380). but also the new RC-1000 wrist 
terminal {see photo 1). The black wrist- 
watch/terminal has all the usual electronic 
watch functions (but unfortunately no calcu- 
lator). The LCD consists of two rows of twelve 
5 by 7 dot-matrix characters. and the on-board 
CMOS RAM holds 80 screens (about 2K bytes) 
of alphanumeric (or Japanese katakana) data. 

The new wrist terminal and the older system 
have a number of differences; chief among 
them is that the new unit has a built-in 
RS-232C interface. It's supplied with a cable 
with a connector on one end that you clip on- 
to the watch, while you plug the other end into 
a standard RS-232C serial connector on your 
computer. 

In addition to storing memos and phone 
numbers, the watch has a world-time function 
besides the usual watch and alarm functions. 
It also has a schedule-alarm feature: the alarm 
sounds at any preset date and time and a cor- 
responding screen full of data appears on the 
display. Along with the watch and cable, Seiko 
supplies downloading software for use on 
several of the most popular personal com- 
puter systems. The price? A little over S100. 

] may be picky, but the RC-1000 wrist ter- 
minal seems to me to be almost a useful item. 
Most important, unlike the UC-2000. it has no 
pocket-sized keyboard for loading data, which 
means that it's impossible to add new memos 
or other information on the fly without a сот- 
puter being handy. Also, the cable is oniy 
about 6 feet long. If Seiko had designed 

(continued) 
William M. Raike, who Rolds a PR.D. in applied 
mathematics from Northwestern University, has taught 
operations research and computer science in Austin, 
Texas, and Monterey. California. He folds a patent on 
а voice scrambler and was formerly an officer of Cryptext 
Corporation in the United States. In 1980, he went 
to Japan looking for 64K-bit RAMs. He has been there 
ever since as a technical translator and a software 
developer. 
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something like a separate portable in- 
frared coupler instead, it would have 
provided a much more flexible, and 
slick. wrist terminal with walk-around 
LAN (local-area network) accessibility. 
The technology is certainly available, as 
demonstrated by the little Canon X-07 
portable computer with its infrared 
coupler. 


Photo 1: The Seiko RC-1000 wrist terminal. 


Photo 2: Hitachi FDD-441 9.6-megabyte 
floppy-disk drives. 
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Disk DRIVES 


Along with a lot of other people, | had 
been wondering just when hard-disk 
drives would make a noticeable impact 
on the personal computer scene here. 
This show made it more than clear that 
NEC and Fujitsu. the powerhouses in 
the upper end of [apan's personal com- 


Photo 3: Sharp's 16bit М2-6500 
system. 


puter market, are actively supplying 
hard-disk units as add-on options for 
their respective PC-9801 and ЕМ-11 
machines. Prices are not outrageous; for 
example Fujitsu's 20-megabyte hard 
disk for the FM-11 (mentioned last 
month in BYTE Japan) lists for the 
equivalent of about $2150. 

it's hard to stay excited about hard 
disks, though, when you see something 
like Hitachi's new FDD-441 8-inch 
floppy-disk drive (see photo 2). In- 
distinguishable in appearance from any 
other thin 8-inch single floppy-disk drive. 
the FDD-44] manages to pack 9.6 
megabytes (unformatted) on a single flop- 
py. The disk format is double-sided. with 
a total of 308 tracks (154 tracks per 
side). Each track has 78 sectors with 256 
bytes per sector, giving à formatted 
capacity of over 6 megabytes. The track- 
to-track time is 2 milliseconds, and the 
real kick is that the drive has a peak 
data-transfer rate of 1.5 megabits per se- 
cond. А disk drive like the FDD-441 
makes me think twice about investing 
in a hard disk when this kind of capaci- 
ty is available with changeable media. 

There's more. Hitachi elected to use 
а 54-inch Winchester (hard-disk) inter- 
face for the 200-441. which means that 
a hard disk can be connected to the 
same controller. providing substantial 
potential savings in combined hard-/ 
floppy-disk systems. A system with one 
of these drives in combination with 
Hitachi's DK511 5%-inch hard disk (with 
a capacity of 5| megabytes unformat- 
ted or 40 megabytes formatted) would 
be impressive. 

The FDD-441 is available now as an 
OEM (original equipment manufacturer} 
unit, but Hitachi probably will announce 
a separate consumer product later this 
year. Hitachi was a little coy about 
prices, but if the prices for single 
samples to OEMs are indicative—about 
$850 for the bare drive. plus about $650 
for the controller—I'm getting ready to 
stand in line. 


SHARP MZ-6500 


The MZ-6500 is the newest 16-bit system 
from Sharp (see photo 3). (The MZ-5500 
appeared in this column last month. 
along with the Fujitsu FM-11 BS.) The 
competition for 16-bit machines is 
tough in the japanese market, which 
leads me to wonder why Sharp chose 
to introduce a system so similar to the 


Three new 8-bit 
systems with 3%-inch 
disk drives 

are directed toward 
mid-level home 
computerlpersonal 


computer enthusiasts. 


MZ-5500 in capabilities. 

The М2-6500 uses an 8086-2 running 
at 8 MHz as the main processor and in- 
corporates an 80C49 keyboard 
coprocessor: standard RAM is 512K 
bytes, which is also the maximum. (The 
М2-5500 has only 256K bytes of stan- 
dard RAM.) An additional 192K bytes 
of video RAM is included. In order to 
provide complete compatibility with the 
М2-5500, you can select a clock rate of 
5 MHz. It has two RS-232C serial ports. 

Two versions are available, one with 
two 5И-іпсһ floppy-disk drives and the 
other with one floppy drive and one 
lO-megabyte hard disk built in. The 
floppy-disk drive supports either a 
640K-byte or a |-megabyte format: in 
the 640K-byte mode it's possible to read 
320K-byte disks. which provides more 
downward compatibility with the 
М2-5 500. 

The software-bundling trend is ар- 
pearing on the Japanese personal com- 
puter scene, although not to the extent 
attained in the U.S. Supplied with the 
М2-6500 are the Today integrated 
spreadsheet/database and graphics 
package and a JapaneseJanguage word 
processor, plus a communications sup- 
port package that provides IBM bisyn- 
chronous 3270, 3780. and 3741 emula- 
tion, in addition to several flavors of 
BASIC. Sharp apparently decided to 
straddle the fence by offering both 
CP/M-86 and MS-DOS as standard 
operating systems. 

The price of the MZ-6500 leads me to 
predict something short of a wildly en- 
thusiastic acceptance for this system. 
The version with two floppy-disk drives 
lists for about $2800. while the version 
with one floppy drive and a 10-mega- 
byte hard disk goes for about $4300. 
That compares with only about $1675 
for the slower MZ-5500 with 256K bytes 
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of main memory. My own choice for a 
16-5 system probably will turn out to 
be the Fujitsu FM-11. which also sports 
twin l-megabyte floppies along with a 
68B09 video coprocessor, and which 
lists for only about $1700 with 256K 
bytes of RAM. 


MICROFLOPPY SYSTEMS 


Three new 8-bit systems that incor- 
porate 34-inch microfloppy-disk drives 
attracted considerable attention from 
showgoers. The Fujitsu FM-77; Sony 
SM-777, and NEC PC-6601 are directed 
toward mid-level home computer/per- 
sonal computer enthusiasts, and all are 
being pushed to meet the growing de- 
mand for relatively inexpensive 
Japanese-language word processing. 
and to appeal to the game-playing. 
foystick-wielding public. 

The NEC РС-6601 enjoys the advan- 
tages of NEC's top position in the 
Japanese personal computer industry as 
well as the lowest price of the three 
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systems. Priced at the equivalent of 
about $600, this 64K-byte machine is 
based on NEC's gPD-780C-1 micropro 
cessor, equivalent to the 280, with an 
8049 coprocessor. It has one 34-inch 
microfloppy-disk drive built into the 
keyboard unit, providing 143K bytes of 
disk storage, operating under МЕС» 
№„-ВАЅІС. The Japanese kanji character 
support is good, with a standard 
character set of 1024 characters and the 
full [IS (Japanese industrial standard) 
3000-plus character set available as an 
Option. А two-octave voice syn- 
thesizer/music generator is standard 
and is supported by 16K bytes of ROM 
(read-only memory). Color graphics 
capabilities are good, and an optional 
RS-232C interface is available. 

Sony offers the SMC-777 (and the 
SMC-777C. with added color graphics 
features). The main processor is a Z80A, 
with an 8041 subprocessor and 64K 
bytes of RAM standard. The built-in 

(continued) 
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COMPUTER HUT 


SPECIAL 
OF THE 
MONTH 
IBM-PC & XT 
& PORTABLE 


CALL FOR 
PRICE 


[ DISK DRIVES | 


Tandon 7M100-2 05/00 $185 
MATSUSHITA JA 551 169 
TEAC FD-55B Slimline 179 
SHUGART SA-455 hall-high САШ. 
MAYNARD WS1/WS2/WS3. . . . CALL 


SYSGEN — Hard disk & Таре CALL 
PYG MAYNARD ELECTRONICS 


Floppy Disk Controller $129 
FDC w/Par. Port or Ser Port CALL 
SANDSTAR SERIES CALL 


— o ————— 


MODEMS 
Фнауез 
Smartmodem 1200 $489 
Smartmodem 12008 $419 
CALL 


NOVATION, ANCHOR 


HR-15 Par....$399 Ser ГР ьа $399 
НВ-25....... 9649 HR-35... CALL 
DYNAX 

DX-15 Par.... 9399 Ser ероче ъ $399 
C-ITOH 

STARWRITER A-10 CALL 
STARWRITER F-10P $7095 
SEQ MICRONICS 

Gemini 10X ... $289 15Х... $399 
Radix....... CALL 

OKIDAIA _ 


COMPARE 
SERVICE & PRICE! 


| | COMPUTERS | 


COLUMBIA 


CALL 
e TAVA PC CALL 
COMPAL 1 CALL 
MONITORS | 
AMDEK 

Video 300G...$145 300A..... $155 
Video 310A $179 
PGS 

HX12 Hi Res RGB monitor. . - BEST 
MAX-12 HI Res Mono. PRICES 


SR-12 Super Hi Res RGB 


SOFTWARE FOR IBM-PC | 


Volkswriter $135  VWdelux $199 


Now meticulous head care 15 easy as loading a program. 


you can't see can hurt you. 

Dust, cigarette smoke and 
oxide contaminants can make a mess 
of your head. And that means data 
loss, downtime —and unnecessary 
service charges. | 
, Unfortunately, cleaning read/ 
write heads can also be a headache. 
That is, until now. 

Weve developed user-fri 
head care software that leaves 
our competition їп the dust. 

Nortronics has de- 
signed head care software 
that completely eliminates the 
i EIE 

oppy dis s in word proces- 
sors, and small business 
computers. | 

You can follow the user-friendly 
instructions in Nortronics software 
booklet. Or make it even easier — and 
use Nortronics software diskettes. 


A irae 
Off. 
Cleaning is simply a matter of 
mp RAM 


loading the program mto — 
ing a portion of Nortronics’ non- 


Ше, no guesswork. No 
danger of ineffective or im 
ing procedures. No it an 
The at | 
steps 
write haal ра Бай cleaning band- 


spins the disk—and 30 seconds 
later, after all debris is safely 
removed, the drive automatically 
shuts off. 
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NORTRONICS | 


Diskette 
| Head Cleaning 
Kit 514" 


Each disk has four et < 
bands pr side. That's enough for 
eight c оп а single-sided 
system — ог four on à double-sided 
system. 


A free Flip N File/15* makes our 
smart cleaning ki 


ing kil an even smarter 


- fnis a reusable diskette 
Best of all, it’s packed in a free 


Flip'N File/15 that becomes а 

handy storage box for your diskettes. 
And for your convenience, all 

elements of the Kit are also available 

separately. 


*Flip'N'File/15 ім a trademark of innewative Concepts, Inc. 


Nortronics offers a complete line of 
ler care 105. 

In addition to the 544" Diskette 
Head Cleaning at ics pn 
vides superior quality cleaning 

for 3)” and 8" disk drives—for 
data cassette 
drives —and for 
data cartridge 
D tape 


ves. 
There's a Disk 
Drive Analyzer, too. 


| . And Screen C] | 
Kits. Anti-Static Sprays. Even fine 
HEN. - 
ere's everything it takes to 
help you keep your system per- 
fo E at its best. 

r more information, call toll 
free. Phone (800) 328-5640. In 
Minnesota (800) 742-0687. 

МЕТІ help you discover 
Nortronics — before you discover 
your head's messed up. 

nics , Inc.: 
Consumer Products Division; 8101 
10th Avenue North; Mi i 
MN 55427. 


5 Nortronics is a registered trademark of 
Nortronics Company, Inc. 
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for Performance, Quality and Reliability 


Anyone can sell you а box full of hardware. But is it too much computer? Too №? Will it run 
the appropriate software? What about service? If you need the right answers both before and 
after the sale, call your nearest Full Service CompuPro System Center. 
For product information, see pages 288 & 369. 
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or centuries, commentators in other 

lands have been trying to identify an 

"English disease" (or sometimes 
"vice"). The diagnosis has moved. during the 
latter half of this century, away from flagella- 
tion and toward excessive industrial striking 
and unrest. However, | would like to propose 
a new candidate, the premature announce- 
ment of personal computers. 

The U.S. personal computer industry does 
not have an altogether unblemished record; 
for instance, the Coleco Adam had a difficult 
birth, as documented in BYTE (April. page 
206). But compared to the U.K. scene. that is 
nothing. 

In 198]. Britain had Acorns BBC Computer: 
some mail-order customers waited a year for 
the goods to arrive. Shortly afterward. 
Sinclair's Spectrum took a good six months 
to reach full production and went through 
traumas that resulted in smoking power sup- 
plies, recalied machines, and redesigned main 
boards. 

Last year the U.K. witnessed the announce- 
ment of the Elan Enterprise, an ambitious 
design with 256-color graphics, ANSI (Amer- 
ican National Standards Institute) BASIC, and 
a Z80 with a paged 128K bytes of RAM (ran- 
dom-access read/write memory). Delivery was 
to be Мау '83, then September "82, now 
September '84. But Elan did have the grace 
not to release it half-finished. 

British home-computer manufacturers have 
stumbled upon a whole new manufacturing 
algorithm that Гуе summed up in the pseudo- 
code shown in listing 1. (For any U.K. lawyers 
reading this listing: It's a joke. a funny, okay?) 

All of this is by way of preamble to a run- 
down on Sinclair Research's new OL (Quan- 
tum Leap), which I've just managed to get my 
hands оп (see photo 1). 

Sinclair Research announced the QL in 
January of this year, just a week before Apple 
unveiled the Macintosh. Most observers here 
agree that the launch was timed to take some 
of the wind out of Apple's sails, for the QL 
features a 68008 processor, built-in mass 
storage, 128K bytes of RAM, and a suite of 
application programs for £400, whereas Mac 
is golng to sell at nearer £2000 here. 


The Sinclair OL 


Delivery was quoted as 28 days from the an- 
nouncement. To no ones surprise (we do 
learn, if slowly) the machine was not delivered 
in 28 days; the first models finally emerged 
in April. By the end of Мау, rumor had it that 
some 300 or so machines had been delivered 
to mail-order customers, and it's one of these 
that I've tested. The waiting list, according to 
тны at Sinclair. stands at around 
3.000. 


QL OVERVIEW 


So what's the QL like? The question actually 
should be phrased "what will it be like?" 
because the machines currently being 
delivered are far from complete. Significant 
parts of the operating system are missing. and 
what operating system there is Sinclair has 
partly housed in a plug-in EPROM (erasable 
programmable read-only memory) because it 
won't all fit into the onboard ROM sockets. By 
the time you read this, though. Sinclair says 
that ODOS will be complete and that early 
customers will have a free upgrade to the on- 
board ROM version (and a free RS-232C cable 
by way of compensation]. 

The QL is packaged as a console unit that 
contains the processor and all electronics, the 
keyboard. and two Sinclair Microdrives in a 
box about the size of an IBM PC keyboard. 
The power supply is in a separate box. and 
you must add either a domestic PAL (phase 
alternate linej TV or an RGB (red-green-blue) 
monitor for display. 

The keyboard looks very smart. with 
futuristic round. dished keys (like the NCR). 
Previous Sinclair computers had either mem- 
brane keyboards or the horrid rubber keys of 
the Spectrum, so this is a step forward. 
However, under those smart keytops lurks—a 
rubber membrane keyboard. 1 find the feel 
dead and unresponsive, while the space bar 
and carriage return keys have a tendency to 
stick if not hit squarely. 

Microdrives are Sinclairs version of the 

(continued) 
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"stringy-floppy" theme and were first in- 
troduced а year ago for the Spectrum. 
They differ from previous stringy-floppy 
designs mainly in their physical size; the 
tape cartridges are slightly smaller than 
those microcassettes used in pocket dic- 
tating machines and are filled with a 
200-inch continuous loop of 
2-millimeter wide video-quality tape. 
Thats how two drives can fit into a 
space that would not accommodate 
one 3-inch floppy-disk drive. 

The media hold around 100K bytes 
each. formatted in 512-byte sectors. The 
operating system performs error- 
checking whenever a cartridge is for- 
matted and locks out any bad sectors. 
so the capacity gradually decreases 
with age. As for speed. the loop takes 
about seven seconds for a round trip. 
so this is the maximum seek time to find 
а sector—much slower than а floppy- 
disk drive, but very much faster than 


audiocassette (most U.K. home- 
computer buffs still use cassettes]. 
When the Spectrum Microdrives were 
first shipped, tape friction led to an ex- 
cessive wear rate and a short media life. 
Sinclair claims that better tape stock 
and improved lubricants have cured the 
problem. but I had 2 out of 11 tapes go 
bad on me during the test period. 
The QL architecture is based on the 
Motorola 68008, the 8-bit data bus ver- 
sion of the 68000. It runs at a respec- 
table 7.5 MHz. Supplementing the 
microprocessor is an Intel 8049 that 
handles the keyboard and sound 
generation, while four custom ULAs 
(gate arrays in US. parlance) look after 
memory management. display logic. 
Microdrives, and serial ports. Two of 
these ULAs. designed бу Ferranti. are 
hybrid digital/lanalog devices [trade- 
name Digilin) that perform motor-speed 
and slignal-level control for the 


Listing 1: The new British manujacturing algorithm. 


PROC New Home Computer IS 
Announce Product 
Announce Delivery Date 
Collect Customers Money 
IF sufficient interest THEN /* pun intended 7/ 

Design Product 
Manufacture Prototypes 


REPEAT 
Ship to customers 
Record complaints 
Fix bugs 

UNTIL К works 


Sell it to WH. Smiths /* US. readers substitute any large retailer */ 


ELSE file for bankruptcy 
ENDIF 
END PROC 


Photo 1: The Sinclair QL. 
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Microdrives. 

The standard memory complement is 
128K bytes (in 64K-bit chips), but there 
is provision for a future 512K-byte ex- 
pansion module. 

The QL is well equipped with FO (in- 
put/output], though it has no parallel 
printer socket. There are two К5-232С 
connectors, one wired as DCE (data 
communications equipment) and the 
other as DTE (data terminal equipment). 
and two jack sockets for Sinclair's 
twisted-pair network, which is not yet 
implemented. A bus extension socket 
lets you plug in ROM-cartridge software. 
but it's permanently occupied by the 
overspill operating system ROM on the 
early machines. An edge connector at 
the Microdrive end of the case lets you 
connect up to six more Microdrives 
(and possibly a Winchester drive later), 

Color graphics are memory-mapped. 
with a maximum resolution of 512 by 
256 pixels or 80 text columns: in this 
mode only four colors (red, green, 
white, and black} are available. In the 
half-resolution mode. 40 columns and 
eight colors are available (adding cyan. 
magenta, yellow, and blue). Also. ап in- 
termediate text mode has 64 columns. 

Text size is variable.through software 
switching. providing character widths of 
б. 8, 12, ог 16 ріхеіѕ and heights of 10 
or 20 pixels, which allows big letters and 
a variety of condensed letters. The 
single typeface is provided by a 
character generator rather than the 
Macintosh/Lisa soft raster graphics 
approach. 

The eight colors are supplemented by 
a large number of "stipples'" which con- 
sist of a plain background color with 
horizontal or vertical stripes or checks 
in a second color. The stipples are too 
coarse to give the appearance of true 
tints. but they're quite attractive in their 
own right. In short. the color choice on 
the QL is fairly restricted compared to 
many of the more recent home 
machines—fof example. the Com- 
modore 64 or MSX machines—though 
the resolution available is better than 
most. 

The graphics commands available 
through SuperBASIC are quite rudimen- 
tary: the OL has no sprites or other 
hardware assistance. and only the 
simplest point- line- and circle-drawing 
routines. 

The OL operating system, OQDOS. 


does provide direct support for screen 
windows, though. The operating system 
is channel oriented—all the physical 
devices are treated as files to which you 
assign one of 16 channels for com- 
munication. When you open a channel 
to the console or screen device, part of 
the file specification is the size window 
required. along with the amount of 
type-ahead buffer to allocate. This 
makes it very easy to open several dif- 
ferent channels to different screen win- 
dows and redirect output to them us- 
ing the standard 1/0 commands (PRINT 
# п sends its output via channel nj. Win- 
dows can overlap each other but ODOS 
doesnt do anything about restoring the 
contents of overlapped windows: 
they're lost for good unless the applica- 
tion does something about saving them. 
Built-in PAN and SCROLL commands let 
you manipulate windows, with the same 
proviso that their contents are not buf- 
fered and will be lost if they leave the 
window. 

The hot promise of 0005 is 
multitasking. but unfortunately this 
feature is not ready yet and wasn't work- 
ing on the machine | used. It will work 
on a process model. creating a separate 
process, for each of a number of pro- 
grams to be run in parallel. Combined 
with the windowing. this could permit 
some serious integration of applica- 
tions. ODOS will directly handle com- 
munication between processes using 
pipelines. 


SUPERBASIC 


SuperBASIC is a great improvement 
over previous Sinclair BASICs, which 
were highly nonstandard. Most impor- 
tant, it has an excellent set of structured 
control constructs that make it a much 
better educational aid than its 
predecessors. 

SuperBASIC procedures support full 
parameter passing. as well as multiline 
function definitions (with RETURN used 
to assign the result rather than assign- 
ment to the function namel. 
IF. .. THEN, . . ELSE. , . ENDIF also is 
multiline and is complemented by 
SELECT ON. a variant of the Case con- 
struct, with a proper default clause 
called REMAINDER. 

Two nicely symmetrical constructs do 
looping: FOR...END FOR and 
REPEAT. . .END REPEAT. Both of these 
use a loop identifier to clarify nested 
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ouperBASIC is very, 
very slow. With 

а 7.5-MHz 68008. 
you'd think it would 
take some effort 

to run that slowly. 


loops. allow premature exits with EXIT. 
and use NEXT to force an immediate 
repetition (FOR is a counted loop and 
REPEAT is unbounded). They both have 
a single-line short form that requires no 
END statement, and these short forms 
allow neat coding of common opera- 
tions such as filling an array or waiting 
for a keypress. The icing on the cake is 
that identifiers can be of any length (up 
to 255 characters) and all characters are 
significant. 

Proper use of all these constructs 
gives programs a very clean. almost 
Pascal-like appearance: line numbers 
still are required but should be irrele- 
vant except as references for editing. 

SuperBASIC supports string. integer. 
and single-precision floating-point data 
types. along with the novel (for BASIC) 
idea of automatic “coercion” This 
means that. if possible SuperBASIC will 
force data types into expressions of a 
different type. letting you. for example. 
add a stríng to an integer 


123 + "456" 


This will give the answer 579, because 
you've coerced the string into an in- 
teger. Serious devotees of structured 
programming will be appalled by this 
liberty, which is the antithesis of strong 
typing. Other schools of thought, 
though (like the Logo community], will 
sympathize with the quest for an un- 
typed language. Coercion doesn't go all 
the way—you can't assign a string to a 
numeric variable unless the string is the 
representation of a number, so LET A 
= “WOW!” fails. 

A big problem with SuperBASIC is 
that it's very. very slow. Part of the prob- 
lem is that. at present, the index of a 
FOR loop is coerced to floating point. 
when using integer would be much 
faster. This might change in later ver- 


sions. | ran the Sieve of Eratosthenes 
benchmark in SuperBASIC using both 
FOR and REPEAT loops with an integer 
count. The timings came out at 4480 
and 5300 seconds, respectively, which 
puts SuperBASIC right down at the bot- 
tom of the BYTE hit parade With a 
7.5-MHz 68008. you'd think it would 
take some effort to get a language to 
run that slowly. Sinclair will be working 
on the problem and later versions 
should be better. 

Another drawback for business users 
16 that the single-precision arithmetic 
only has seven-digit accuracy. which is 
not enough for serious cash programs. 
Oddly it supports an enormous 
dynamic range of 1015 so you сап 
represent numbers far larger than the 
number of quarks in the universe, but 
not the pennies on your balance sheet 
if your turnover exceeds £99,000. 


SUPPLIED SOFTWARE 


The OL comes with four bundled ap- 
plication software packages. Supplied 
on Microdrive cartridges. these were 
written by Psion. the U.K. software 
house that was previously better known 
for its Spectrum games. The four pro- 
grams are the Quill word processor, 
Abacus spreadsheet, Archive database 
manager (dbm) and Easel business 
graphics. All four share a common user 
interface format that makes them col- 
lectively easier to learn. You select com- 
mands from pull-down menus by typ- 
ing the first character of the name. As 
much as possible, the function keys 
have similar uses in all the programs. 
For instance, function key Fl always 
retrieves on-line. context-sensitive help. 
while F3 pulls down the command 
menu. 

The applications are not integrated; 
the multitasking operating system was 
not ready when Psion was developing 
them. You have a limited ability to 
transport data files among them—the 
database can import from the spread- 
sheet or graphics packages and export 
to а! the others. for example. 

Quill is a neat little editor in the what- 
you-see-is-what-you-get mold. it in- 
cludes all the basics and few frills. You 
can see superscripts and subscripts in 
place on the screen. with boldface type 
shown in a different color. The screen 
automatically is reformatted with 

tcontinued) 
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reverse word-wrap. so you can indent a 
paragraph or alter the margins by mere- 
ly "pushing around" the text with the 
cursor. Quill works in 40- 64- or 
BO-character modes so you can use it 
on a domestic TV in an emergency. The 
main limitation of Quill is that it doesn't 
use virtual memory, so the largest docu- 
ment you can edit is what will fit into 
RAM. Surprisingly. it doesn't support 
split-screen windows. 

Archive is a powerful dbm program 
that certainly is no toy. It incorporates 
an interpreted programming language 
with the same structured features as 
SuperBASIC but with ultrahigh-level 
verbs to do searching. sorting. inserting 
records. etc. The program is menu 
driven from a series of menus that are 
cleverly graded so a first-time user on- 
ly needs to use the first one that ap- 
pears after boot-up. To such a user, Ar- 
chive appears to be а non 
programmable menu-driven package. 
Ав you gain experience, you can move 


on to the later menus that contain the 
programming-language commands. You 
can use a built-in structure editor to 
write procedures that you can add to 
the menus to extend the range of 
commands. 

The vital statistics of Archive are quite 
grown-up too: you can open up to 255 
files simultaneously (on а IO0K-byte 
Microdrive! each with up to 64.000 
records [variable length) of up to 255 
fields of up to 255 characters. You can 
use a second built-in editor to design 
input and output forms based on an in- 
teractive "paínt-a-screen" approach. 
Again, a first-time user doesnt have to 
take advantage of this sophistication but 
can use the defaults provided to pro- 
duce simple card-index applications. 

Abacus is a quite orthodox spread- 
sheet that lacks the more advanced 
features of Lotus 1-2-3 and Multiplan, 
though it does have some niceties of its 
own. For instance, you can use a built- 
in function to set up columns with 


month headings. give names to columns 
and rows, and reference ceils by a pair 
of names in expressions (for example, 
sales:region2, which is more meaningful 
than A12 or R2:C9). 

Easel is the sexiest of the programs 
by a long chalk. It's a fully interactive 
graph-plotting system that accepts data 
straight from the keyboard or loaded 
from a file. The user interface is superb: 
You use a pair of cross hairs. like those 
in expensive CADACAM (computer- 
aided designicomputer-aided manufac- 
turing) systems. to position objects and 
text. Easel is auto-scaling, so data 
always fits on the screen. The program 
has a large variety of different graph for- 
mats and colorings, and you choose 
them from a "shop window” of samples 
rather than from some dry menu. It's 
too limited for scientific use (no 
logarithmic scales, the x-axis always 
must be in even time periods. etc). but 
it produces very professional business 
charts and is easier to use than just 
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about anything l've seen. 

Taken all together. these applications 
cover most simple business needs. and 
theyre very well designed. Indeed. 
Psion has plans to launch the whole 
bundle, fully integrated under a custom- 
written multitasking executive. for the 
IBM PC and MS-DOS systems. 


LOOK BEFORE YOU LEAP 


What's the overall verdict on the QL? 
Sinclair created a furor over here when 
it announced the OL; business folks 
who had resisted purchasing anything 
so far thought that they were going to 
get a first-class business system for a 
song. while the truly serious hackers 
were drawn to a 68000 as if by a 
magnet. 

At £400. with usable software and 
mass storage thrown in, the OL certainly 
looks like a good buy for impoverished 
business users How satisfied those 
users will be depends upon the long- 
term reliability of the Microdrive media 
(the signs are not encouraging); the 
keyboard is not going to win any friends 
either. when businessmen have to use 
it for eight hours a day. Sinclair has 
hinted that it plans to skip over the 
floppy-disk drive altogether and go 
straight to a miniWinchester as the ОС 
upgrade path. Whether this would put 
a tiger in its tank or not depends on 
whether the extremely disappointing 
performance figures achieved so far are 
a real reflection of the chip's 
capabilities. 

For the serious hobbyist. it's another 
matter. The OL costs the same as the 
(in my opinion, wildly overpriced) BBC 
Model B with its 6502 and 32K bytes 
of user RAM: and Microdrives beat the 
heck out of cassettes. 

1 have to confess to a certain technical 
disappointment though. both with the 
emasculated version of the 68000 and 
with the relatively uninspired systems 
software. A rival to Macintosh this is not. 
but then, you get what you pay for. Also, 
whos to know how the QL will perform 
once Sinclair finishes it and once the 
third-party software mob gets hold of 
it? A game that is popular over here at 
the moment, called 3-D Ant Attack. 
features full-color. animated, 3-D 
perspective graphics and runs fast as 
heck on а 48K-byte Spectrum. And what 
about Pinball Construction Set on the 
creaky old Apple...?8 


IHE— — — 
PURCHASING AGENT - = 


HARD ир 
6 193 CALL — fk во 571 
3490 IM nmn want 229 Fx тос 750 
427% — С. Liniy ! 525 M» 100 657 
& 25 Q meg Мп» ! 432 Florida Data OSP KO 2 06 
7 084 "rn Urry 2138 Fujitsu 320 4810» CALL 
996-40 wia Term 8403 21 meg Une 2519 830 GO cos CALL 
E NET LE „ыл 8 
Basis-108 21 ' Ы 
- Ie " Gemim НЕ 22 
Sys B'6A RAM Т)" 4378 10 meg esterna Ы 
Sys BIGA RAM 21: 4 489 10 meg ternal 1 701 IDS Prism 132 w солон 1 465 
Sys. 816AH* 6.283 15 meg external 2187 Juki 6: a 
ys 8168" 5.082 D нега) 2 554 МЕС 2010 710 
Sys &16 ВН * бағ —— gaiecnal 3 484 855 
Sys й'6С* 5 462 жз ый буя 10 тед | 970 ¥10 1 295 
Sys 816CH* 8,124 856 6 тер wiepe 2.322 1550 1 584 
Sys 8160" 9.402 12 төҙ «ларе 2.670 7710 1 м 
Sys BIEF(CPU2BA" — 12707 2 mec -— ме, Pinwrite: P? Fee 
Compietery Assambieg ++” Onigate 82А CALL 
Ы тев н 1.100 IBM Interface 116 АЗА CALL 
Dun 2 Hard Osha Conte 500 Tranter 10 meg t737 И ы: 
ц. 
| IBM & PERIPHERALS 92Р CALL 
RAM 16 345 — xT CALL 
RAM 17 13? Тан жы -4 c 
ЯАМ 21 588 науч 1200 B Modem 4ta 2355 CALL 
| RAM 22. 258K 1.292 Кенеев 5150 vevpoara 189 23505 CALL 
| Pragmatec 20 ag 8: 2990 515! кене 2:9 2410Р CALL 
| шс 40 ,U' 2686 Pi&ntranies Color CALL Ренмтогия P300 *; 900 
| Corumbia —- Du EM — те Qantex 7020 1190 
| yt 12 meg 1 
E... * -m А. MODEMS B 4 is | 
Corvus сері 1200 4% 7085 157 
Melecula ЗМ В 10 тер 4900 US Robotics Auto 212A 479 Oume 11:40 а intettace НЕ | 
16x.30 meg 12-999 Password М9 11/55 wintetace 1468 
МЕС APC ноз 5-4 Demens пес! 826 
АРС nee qu MONITORS Silver Reed 200Р M? 
Spec: va 
Е жы бан, «23 = B5 
APC-426 10meg 2172 е қ 
АРС HJI 491 Color tV A + 007 Tatty ex теа Е 
8201 portabie CALL Coin: 1 67 Spirit BO 329 
Morthatar ate | 
w Оша! Fioppees 4 ns Талат 420. АСВ wicabie 485 Texas inate -— ia [ pA | 
30 mas | OTTIRS/DIGITIZERS 1855 ва2 
e 4.884 PL Toshiba Р 1140 "e | 
8:16 upgrade 309 Amdeh, X Y 5902 1 499 
Om 5002 MU 20 SO. 1а 138 Mosan ыы DMP2G 179 ey 2 
Ы 1 
500! MU 21 meg 6.813 DMPA 77! Transtar - " 8 ts 
Sanyo 555 wi? (60K * 10g OMP aj 237! 1405 1 399 
И EE. sco ОН 
15 803 2 027 Strobe M 100 461 SURGE PROTECTORS 
TPC? port 1543 Бнын. Р ам 
ІРС-2 po! 274 TRAMINALS 
Zenith ZF 100.2: 2157 PRINTERS Adds Vieapoint A1 499 
ZF 110-22 2085 Алабез 9501 ' 300 Метро AY + aan 
ож: 27 0620 1 399 Amper Cratoguc 80 ambe: 720 
11032 41% 96258 раза 1 190 Ann Arbor Атаа t 355 
120 4 245 97% Врағапе 1.275 С пол 804 1 015 
іы PC Compatibies vv P5000 2599 101E t 278 
Eu ў фа? о 2.376 DEC vT100 152% 
А-9 226 Brother, DX 15Р 4% 200 580 
ZF 1612 2 245 1 а72 Marettine Eppa 1 478 
ZF А 161 22 2 553 MR 25Р 723 Esprit n 520 
Zw 15122 3912 MR 255 не Езренін сөс» 0662 
| С Hoha 1020 534 Lear A 530 
SOFTWARE 6510 Pro! pat 379 Quena СУТ 102A “2 
8800 1017 0%? 1026 538 
Alios Ассори ат? 2320 Е 10 cps 1 000 Qv? 03А a 
CYMA, cach module каг) Е 10 55 сра 1.250 СУТ {035 
Graham Dorian, ea mog 420 С. 300 pm 4295 ОМТ 106A 63? 
МВ. cach module 455 Centronics CALL OWT оо 693 
Micro Computer Osigywriter 2000 wicame 1.055 Tolemgdeo 274 455 
nn ea mod CALL Oataproducts В 300 4 $921 924 713 
CALL в! CALL 925 715 
Құрық ға mod Datasocurth DS 180 1 150 950 
wed Systems CALL 05-220 1 568 әт 1075 
= ШЕ ехе Or 55 Ұлтын } ее 939 
ТТЕВҮ 10t запы 
Ёл BACKUP 6208 105 АР! r5 Wyse iv 56 
Cussip 90 watt 292 830 AN 1.615 We¥ 100 60 
200 watt 513 РІ QU mapia меч 200 1020 
Saft 175 watt 456 C- 150 лини * 046 № 300 * 020 
350 watt 4% BTC 3807 Zenah 7 29 535 | 


CALL US FOR YOUR NET PRICE ON ANY OF 7,000 OTHER PRODUCTS WE CAN BUY FOR YOU. 


= Since 1980 


THE 
PURCHASING 
AGENT, INC. 


2444 Old Middlefield Way. Suite J 
Mountain View, CA 94043 


(415) 964-8222 


{ 


| 


| 


8-84 9 


SEPTEMBER 1984 + BYTE 419 


Cirde 303 on inquiry card 


An 


VEDIT PLUS will change your concept of what a word 
processor can do. [t's a significant extension of VEDIT, ac- 
claimed for the past 4 years by reviewers as the industry stand- 
ard text editor. VEDIT PLUS makes other word processors or 
even program compilers seem obsolete. 


Any system looks good at first, but down the road you 
may outgrow it. Not with VEDIT PLUS. It’s not only easy to 
learn, but it can do things that other word processors can't: 


e Sort a mailing list 

€ Perform arithmetic computations 

© Compare two files and show you the differences 
€ Automatically search files for particular data 

e Format text in any special way. 


Actually VEDIT PLUS can do virtually anything, since it 
has the power of a high level programming language. Things 
you previously had to write complex programs for in BASIC, 
PASCAL or C can be done much more easily with VEDIT PLUS. 

Sound Complicated? It's not. 


VEDIT PLUS has two modes of operation. One mode of- 
fers what reviewers call the most intuitive style of editing of any 
package available - Full cursor control, single key search and 
selective replace, horizontal scrolling, printing, cut & paste and 
much more. Plus special features for program development. 


V-PRINT - Print Formatter 
For enhanced print formatting with VEDIT PLUS. Fea- 
tures automatic table of contents and index generation, 
underlining, overstrike, foreign character support, and 
more. V-PRINT is compatible with virtually all word 
processing systems; CP/M, CP/M-86, MS-DOS and 
CP/M-68K. $120 


CP M a n терісі trademark 
MS-IEIS m а теті rademmark of Метей ік 


of Бра] Research. ік 
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Easy to Use Word Processor 
with the Power of BASIC 


Z80 to 8086 Translator 


À complete translator written in the VEDIT PLUS lan- 
. Translates 8080 or 780 to ready-to-assemble 
cose It 


can show you areas for possible hand opti- 
lied ‘source-code’ may be m 
or used as а model for other translators. $50 


mization. The 


The second mode gives you extensive file handling capa- 
bility. Merging sections of multiple files has never been so ef- 
fortless. Any editing operation can be automated and run on 
multiple files - without intervention. On-line help is a 
keystroke away. Its programming language gives you: 

e Numeric capability (including a built-in calculator) 

ө Pattern matching 

® Variables and strings 

e Testing and conditional branching 

€ User prompts and input 

With VEDIT PLUS you will get capabilities that you will 
never outgrow - which even a non-programmer will find easy 
to use. As a serious professional who needs the best in word 
processing, expect a lot from VEDIT PLUS - it was developed 
specifically for you. 

VEDIT PLUS runs on practically every computer, CRT 
terminal, and memory display made. (CP/M, 
CP/M-86, Concurrent CP/M-86, MS-DOS, etc.) To order, call 
(313) 996-1299 or ask for it from a reputable dealer. 


iii nni a e PP $225 
VEDIT PLUS with V-PRINT ............... $295 
VEDIT PLUS with V-PRINT & V-SPELL ........ $395 


1955 Pauline Blvd., Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821 


Orders: Р.О. Box 1349, Ann Arbor, Michigan 48106 


V.SPELL Spelling Corrector vs. 
A Spelling Checker — No Contest. 


Every spelling checker on the market today will point 
out the words that you have misspelled. 

Then what? 

You still have to look up the correct spelling in a dic- 
tionary and in most cases correct it yourself with your word 
poc (Try looking up a number of words you didn't 

ow how to spell in the first place.) 

Introducing V-SPELL - the spelling corrector. 

V-SPELL not only finds misspelled words, it highlights 
each wm in context and immediately displays a choice of 

; ; correct spellings from its 

| dictionary. Choose or enter 

pELL | the right spelling and 
| V-SPELL will automatically 


PELLING | 
СӨННЕСТОН 


vs 


make the correction. You 
= ! won't have to spend time 
leafing through a dictionary. 

Several spelling checkers provide hyphenation based 
ona йай! ferrule. It pum a hyphenation 
should occur. No guessing with V-SPELL. Its hyphenation 
is built directly into the dictionary. 

V-SPELL provides you with two dictionaries - a 60,000 
word main dictionary, carefully balanced to include often 
used and commonly misspelled words, and an extra diction- 
ary for your own words. You can add as many words as you 
like to either dictionary. 

V-SPELL is fast. [t can proof 40 pages of text in under 
2 minutes. Menu driven operation and on-line help make it 
easy to learn, easy to use. 


Every spelling checker can show you words you've 
misspelled - only V-SPELL will help you correct them. 


V-SPELL 
Spelling 
Corrector 


Displays words in context Yes 


Automatically provides 
alternative spelling Yes 


Corrects automatically Yes 


Special use dictionary Yes 
Size of dictionary 45,000 20,000 


Expandable dictionary Yes Yes Yes 
Dictionary hypenation Yes No No 


Technical Features 


V-SPELL can ignore printer control characters and other 
non-ASCII characters in your document. 

Any text can be hyphenated by V-SPELL for typesetting and 
other professional applications. 

Parameters and options such as the number of lines of text 
displayed in context, character to use for hyphenation, and treat- 
ment of high-bit characters may al! be customized. 


V-SPELL runs on practically every computer made (CP/M, 
CP/M-86, Concurrent CP/M-86, MS-DOS, etc.) and is compatible 
with most word processing programs. To order, simply call (313) 
996-1299 or ask for it from a reputable dealer .......... $125 


CompuView 


1955 Pauline Blvd., Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821 


Orders: Р.О. Box 1349, Ann Arbor, Michigan 48106 
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(continued from page 125) 

new commands for Uservoc. Taken to- 
gether, you can use the four vocabular- 
ies to create any sort of application you 
can imagine, all the way to new lan- 
guages (FORTH has been used to write 
a BASIC interpreter; such a job is well 
within the power of KAMAS). 

You enter programs as text in "leaves" 
of the KAMAS outline tree: should a 
program require more space than a 
single leaf. it can call a subsidiary leaf. 


PREVIEW: KAMAS 


The job execution facility. Jex, tells 
KAMAS to run the program. 

To illustrate the language's power. the 
distribution disk contains a sampling of 
utilities written in KAMAS. One utility 
is a full electronic bulletin-board system 
that works with a DC. Hayes Smart- 
modem set up to use the KAMAS out- 
line-processing capabilities as a mes- 
sage center. Another program (see list- 
ing 1) gives a dump of RAM (random- 
access read/write memory) in both 


Listing |: A program written in the КАМАЗ programming language that displays 
RAM contents in hexadecimal and ASCII. Though KAMAS bears a resemblance to 
the structure and stack orientation of FORTH. the vocabulary is unique and the 


syntax does not follow FORTH conventions. 


MDUMP — Utility to dump memory in hexadecimal 


LANG SYS 


: Just ех this leal to define the MDUMP command 
eg О 100 MDUMP dumps the first ЮО bytes of RAM 


| МОМАК 


'BOOUTH CHECKMOD RADIX SWAPW WOCVTDI SETHEX SPOUT 


EMT DIGIT DIGIT FMT 
STOUT TO RADIX 


WOOUTH | CHECKMOD RADIX SWAPW WOCVTDI SETHEX SPOUT 


FMT DIGIT DIGIT DIGIT DIGIT FMT 
STOUT TO RADIA SPOUT 


‘DUMPS 
PRTCHR? 


ADUMPS 
7 0 COUNT 


DUPW IWO МО + FETB DUPW PRTCHR? 


IFSO DROPW ASCII .IFSO 
WCOUT 
COUNT 
DROPW SPOUT 


'DUMPLINE 
NEWLINE DUPW WOOUTH DUPW 
DUMPS DUPW 8 МО + DUMPS SPOUT 
DUPW ADUMPS 8 МО» ADUMPS 


ALIGN 
SWAPW 16 WO! 16 МО” 
SWAPW 16 WO+ lọ WO) 16 WO" 


'MDUMP ' 
ALIGN WOI - 0 | FOR І + WODO 
DUPW 1 WO-« DUMPLINE I5 «TO I 
WODO DROPW 
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7 О COUNT DUPW IWO WO+ FETB BOOUTH COUNT DROPW SPOUT 


DUPW 32 WO SWAPW 126 WO WOR 
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Outline processing 
might be the next wave 
in software, and 
KAMAS 

is a good place to start. 


hexadecimal and ASCI! (American Na- 
tional Standard Code for Information In- 
terchange). Other utilities include a 
date-stamping system to attach a time 
of creation to each new leaf added to 
the tree, a topic copy utility, and a pro- 
gram debugger. 


А BRIEF EVALUATION 


KAMAS has a very strong personality. 
it Is not a pretty program, as it lacks 
many of the display characteristics and 
user-friendly niceties of the current crop 
of programs for the [BM PC. Its com- 
mand structure offers a diversity of 
modes that can be confusing to а 
novice, and even an experienced user 
will have to take some time to figure out 
a comfortable way to work within the 
constraints of a strict hlerarchy. 

KAMAS also is largely a closed sys- 
tem--it can dump its text to the operat- 
ing system as straight ASCII, but it can- 
not incorporate data produced with 
other application programs unless you 
write a utility to do so. The program- 
ming language is unlike any other: pro- 
grams do not follow an English-like syn- 
tax, nor do they share much more than 
a stylistic resemblance to other 
threaded languages—-the new vocab- 
ularies are alien even to the proflcient 
FORTH user. 

Yet KAMAS is without question an in- 
teresting addition to the world of CP/M 
software. and one capable of perform- 
ing real work. It is one of the first—if not 
the first—outline processors for 280 
computers, which have been neglected 
by software developers in the past year 
ог so. Outline processing might be the 
next wave in software and KAMAS is 
a good place to start. its language is cer- 
tainly flexible and powerful. if difficult 
to learn. In short, KAMAS might not be 
for everyone. but its potential as an 
organizing and programming tool for 
serious users—who can work with its 
idiosyncrasies—is indisputable. 8 
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{continued from page 130) 
or measuring. you can see that the two 


closest points are the TI99/4A (hereafter 
just TI99) and the TRS-80 Color Com- 
puter (CoCo). These are used next to 
create а new point, called 17199 Сосо), 
halfway between ifigure 20). Now there 
are only two points, and they are sim- 
ply connected to give one all-embracing 
point. namely ((TI99, CoCo], Atari) (fig- 
ure 2c). I've positioned this point closer 
10 (TI99, СоСо), since it is composed of 
two other points and the "Atari" point 
is a single point. In other words, the new 
coordinates (step 3 of the algorithm) are 
a weighted average. and each point is 
given a weight equal to the number of 
simple points that it contains. 

In figure 2d, a dendrogram has been 
drawn for this small example The 
names of the points are listed in the 
same order as in the final composite 
name. It turns out that this order does 
the best possible job of avoiding 
crossed lines in the final dendrogram. 
Horizontal lines are drawn of the same 
lengths as those between the points 
(labeled d, and d) and connected to 
produce the dendrogram. 


THE LINKED List 


It's probably clear by now why data of 
this type is easily handled in the form 
of a linked list. For cluster analysis, the 
algorithm says that each point is made 
up of only two other points at a time, 
so a binary linked list will do. In a binary 
linked list. each item (what I've been 
calling "points—also called "nodes") 
has three pointers associated with it: 
one “above” to the next more complex 
node, and two "below" to the two 
nodes that it contains. In this spirit the 
ith node in listing | has pointers Ali) for 
"above" and ВИД and B2li] for "below 
Each node also has its coordinates 
X(i.&), its weight Wii}, and its name 
NNS(i). 

The linked list is built in lines 400-730 
in a straightforward application of the 
algorithm. The distance between a pair 
of nodes is calculated in lines 450 and 
460 as the square of the geometric (or 
Euclidean) distance The weighted 
average coordinates of the new node 
are calculated in lines 520-540. its 
weight in line 550. and its пате--а con- 
catenation of strings with the paren- 
thesis and comma convention used in 

(continued) 


Listing 1: The cluster-analysis program in Microsoft BASIC. 


10 ` cluster analysis 

20 Rob Spencer 

30 

40 CLEAR 2000 

50 DEFINT A-C.N 

60 READ NV NP 

70 ММ 22*NP 

80 DIM XINM.NV)WINMILXSIN V]. ХМІМУ ХММ) 
90 DIM BIINMLB2(NM),AINM),NNSINM) 

100 DIM PXiNMI,PY{NM) 

10 

|20“ read data. do sums and sums of squares 
130 

140 FOR К= 1 TO NY-XSIKI s O.XMIK) = O.NEXT К 
150 FOR ie! TO МР 

100 Wilizi 

170 FOR K«I TO NV 

180 READ XILKI 

190 ЖМК = XMIK) + ХИК) 

200 — X2ZK)-X2I + X.K 72 

210 NEXT К 

220 READ NNSIII 

230 NEXT 1 

240 

250 do means and standard deviations 

260 

270 FOR Kal TO NV 

280 Х5ІК)= SOR(X2IKI ХМ 2/NPVINP -= I) 
290 ЖМК! = XMIKI/NP 

300 МЕХТ К 

310 

320 convert data to normal form 

330 ' 

340 FOR le | TO NP 

350 FOR Kel TO МУХИ.К} = [XLE] - XMIKIXSIKENEXT К 


360 NEXT t 

370 

3807 build linked list 
390 


400 NO=NP МС= МР 

410 DMIN = IE «06 

420 find the closest pair of nodes 

430 FOR ]P ^ 2 TO NC 

440 FOR IPzI TO [P - 1 

450 Вей 

460 FOR К=1 TO NYD =D «(XIIP.K) - XP. Kn" (XUP. Ki - XIIP. KI) NEXT К 
470 IF D-c DMIN THEN DM - D:E = IP: | «JP 


480 NEXT ІР 

490 NEXT ІР “ nodes i and | are closest 

500 

510 МР-МР+ | ' combine i and |, add to the bottom of the list 


530 FOR Kel TO NV 
530 МРК) ПХК + ХИ. КАТ + WIN 

240 МЕХТ К 

550 WINPI = Wil + Wil 

560 NNSINPI в "(C ММО), " *NNSID р" 

570" 

580 swap the new node into list. old | and | aut 
590 FOR Kal TO NV 

600 SWAP Х(І.К).ХІМРК) 
610 SWAP XIJ.K), X(NC.K) 
620 NEXT K 

630 SWAP ВІ) .ВЦМР} 
640 SWAP B21) .B2INP) 
650 SWAP Wil) , WINPI 


SWAP БІ) BHNC) 
“SWAP В2(11 B2INC) 
‘SWAP Will WINCI 


660 SWAP NNSII.NNSINP] ‘SWAP ММ —.NNSINC) 
670 ВИ! =МС :B2t e NP 
680 ' 


690 PRINT DM.NNSII) (continued) 
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700 count down; If not done. find the 
710 next closest pair of nodes 
720 NC«NC- | 

730 IF NC» 1 THEN СОТО 410 

740 ' 

750 ` set the А pointers by recursion 

760 

770 CP» І:СО5ЦИВ 1060 

780 


790 print the linked list 
800 


MO PRINT.PRINT" 
820 PRINT’ | БІ 
830 FOR l=! TO NP 
840 3 PRINT USING £7 ':LBIUOLB2ULAOTPRINT" ММ) 


pointers 
B2 АСРВІМТ 


850 NEXT 1 

860 

870 bufld the dendrogram 

880 

890 Y -—1 

900 CPe | GOSUB 1120 set coordinates by 
910 Сре I GOSUB 1200 recursion 


920 

930 DEF FNPXIII = 100 "РХИНРХІН + 30 
940 DEF FNPY(I}=90~90°PY(L/NO у 
950 PXIG)= 1.05 *PXIII 
960 PRINT CHRSI12! 
970 CP=I1:GOSUB 1310 


machine specific 
functions 


clear screen and draw dendrogram 


980 LOCATE 0.23 put the cursor out of the way 

990 END 

1000 
Hen 
(020 — recursive subroutines 

1030 ' 

(040 set upward pointers Atl) 

(050 


t060 IF BI(CPI O0 THEN АВИСРН =CP.CP=BIICP):COSUB 1060:СР= AICP) 
t070 IF B2ICPi>0 THEN AIB2(CPII = СР.СР = B2U(CPIL.GOSUB 1060: CP = AICP) 
(080 RETURN 

1090 

1100 set Y coond's of simple nodes 

HIO 

1120 IF BI(CP12-0 THEN CP=BIICPI.GOSUB ((20:CP = AICP] 

1430 IF В?ІСРІ>0 THEN CPzBZ(CPEGOSUB I120:CP = ACPI 

1140 IF BIICP) 2-0 THEN RETURN 

50 Y=Y+ l. РУ(СР} = YPXICPI «0 


1160 RETURN 

i170 

1180 set X and Y coord's of other nodes 
1190 


1200 IF ВИІСРІ>9 THEN CP=81(CPI'GOSUB 1200:CP=AICP) 

1210 IF ВСР! 2-0 THEN CP - BZICPGOSUB 1200:CP = AICP) 

[220 IF B2ICPi «0 THEN RETURN 

1230 Dağ [x ВСР) - ВСР) 

1240 FOR K=! TO NVDzD»^IXILKI- ХПК 2:NEXT К 

1250 — PYiCPIS I'WIBHCPII*PYIBI(CPI + WIB2ICPII*PYIB2ICPHV(W(BICPI + W(B2ICPH) 
[260 РХІСР\ - SORIDI 


1270 RETURN 

1280 

|290 draw dendrogram 
1300 


1310 JF BI CPI 0 THEN СРаВИСРІСОСЦВ [310:CP s AICP) 

1320 IF ВСР! > 0 THEN CP B2ICPIL.COSUB 1310:СР = AICP 

1330 — LINEJENPXICPI FNPYIBIICPDI - (FNPXICPI.FNPYIB2ICPII.PSET 
1340 — LINEIFNPXICPLENPYICPII —(FNPAIAICP)).FNPYICP) І.РЗЕТ 
1350 ІР ВИСРу 20 THEN RETURN 

1360 LOCATE 2 FNFYICPi/4 

1370 PRINT NNSICP)- 

1380 RETURN 

1390 
1400 ' 
1410 
1420 DATA 9.12 
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the discussion of figure 2—in line 560. 

After creating a new node by combin- 
ing nodes i and j, we don't really want 
to "discard" the separate nodes i and 
į. since they'll be needed to draw the 
dendrogram. They are therefore 
swapped with nodes at the bottom of 
the list (lines 590-670) and removed 
from further clustering by decrementing 
the counter NC (lines 720.730). 


RECURSIVE SUBROUTINES 


The program has four separate recur- 
sive subroutines, beginning at lines 
1060. 1120. 1200. апа 1310. Each 
subroutine does а single task and is 
entered only once from the main part 
of the program. I'm sure there are more 
compact ways to do these tasks, but the 
recursive subroutines are fun to experi- 
ment with and difficult enough to 
decipher without combining their 
functions. 

Two aspects of the linked list make 
recursive exploration of the list easier, 
First, there is always a simple entrance: 
the first node in the list will always be 
the most composite node. the one at 
the far right in figures | and 2d. This is 
also known as the root node. Table 1, 
which is a printout from the program 
(with LPRINTS instead of PRINTS in lines 
810-840), shows this. Second. there is а 
simple exit [rom recursion: the simplest 
nodes (at the far left in figures | and 2d) 
all have zero values for their pointers 
ВІ and B2. 

Note that the subroutines have a com- 
mon structure that involves frequent 
resettirig on the variable CP. This stands 
for "current point’ and is the index 
needed to follow the linked list from 
node to node. The general form of the 
subroutines is written out in figure 3 in 
an expanded. heavily commented 
BASIC. It's worth following the recursive 
routine of figure 3 through part of the 
linked list (table 1) to see how the 
branches are traversed. A PRINT state- 
ment within a recursive subroutine is 
helpful. For instance, adding the follow- 
ing line: 


1135 PRINT CP. NNSICP) 


will show the current point as it moves 
through the list. Another way to 
visualize the workings of one of the 
subroutines is by inserting the state- 
ment PRINT "push" at the very begin- 
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DATA 2. 
DATA O. 
DATA 0. 
DATA 0. 
DATA 0. 
DATA 0. 
DATA 3. 
DATA 2. 
DATA Q. 
DATA 0. 
DATA 0, 
DATA 0. 
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Table |: The linked list as generated by listing | 
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Circle 216 on inquiry card. 


My computer, an NEC PC-8001A, has 


ning of the subroutine and PRINT 
“рор” before each RETURN statement 
in that subroutine. This shows how the 
recursion generates a "stack" of pend- 
ing business. and how it finishes in a 
flurry of "pops" that brings it back to 
the root node. 

If you want to experiment more with 
recursion in BASIC, I'd recommend start- 
ing with shorter (and faster) programs. 
Leal (reference 3) has more discussion 
of recursion and two short examples. 


SOME MACHINE-SPECIFIC NOTES 


Since the desired output (see figure |) 
involves drawing lines, listing | will re- 
quire some modification to suit the 
graphics modes of different computers. 
The only changes should be in lines 
930-980 and 1330-1370. 


160 horizontal by 100 vertical graphics 
resolution. This is reflected in lines 930 
and 940: these plotting functions will 
produce x-coordinates from 30 to 130 
and y-coordinates from 0 to 90. Change 
the constants in these lines to suit your 
machines resolution and add state- 
ments as required to enter the graphics 
mode. Line 960 clears the screen and 
line 980 puts the cursor out of the way 
after the dendrogram has been drawn. 
Lines 1330 and 1340 are the line- 
drawing statements. with the syntax 
LINE {хама) — (xb.yb).PSET 
which draws a solid line between the 
points (жа) and (xb,yb). Line 1330 
(continued) 
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CLUSTER ANALYSIS 


structured BASIC 
main program 


CP = | 
GOSUB 2000 


* 


2000 If BHCPI 0 
THEN 
CP = ВИСР) 
GOSUB 2000 
СР = АСР} 


iF В2(СР}>© 
ТНЕМ 
СР = B2ICPI 
GOSUB 2000 
CP = А(СР) 


calculate distances. 
| draw a line, etc 1 


RETURN 


comments 


set pointer to root node 
enter subroutine 


4 


+ 


begin: if not at the end of a branch. 


then 
set pointer to teft branch node 
re-enter the subroutine 
reset the pointer 


If not at the end of a branch. 
then 
set pointer to right branch node 
re-enter the subroutine 
reset the pointer 


do the task of the 
| subroutine | 


Figure 3: The general form of the recursive subroutines. 


draws all the vertical lines in the den- 
drogram, and line 1340 draws all the 
horizontal lines. Since the NEC can mix 
graphics and text on the screen, lines 
1360 and 1370 position the cursor and 
print the names of the nodes at the left 
of the screen. 

For a hard copy of the output, | used 
a Hewlett-Packard 7225B plotter. It took 
only a few changes to the lines dis- 
cussed above so that the appropriate 
commands were sent to the plotter, 
which drew the dendrogram in figure 1. 


CONCLUSION 


l've discussed some of the subiective 
aspects of cluster analysis in the sec- 
tions on input and scaling of data. 
These and other issues should be in- 
vestigated before using cluster analysis 
for serious business. It is only one of 
several techniques used to find patterns 
in large amounts of data; these other 
techniques. such as factor analysis and 
multiple regression. can be used to en- 
sure that cluster analysis is done fairly. 

Hartigan (reference 2) is an excellent 
general reference. He gives many in- 
teresting and amusing examples. 
Hansch and Leo [reference 4) give 
several examples of cluster analysis in 
drug design. A very different clustering 
algorithm is used by Fitch and 


Margoliash (reference 5), who show how 
cluster analysis applied to protein se- 
quence data can create a good evolu- 
tionary tree. 

Finally, about clustering your relatives: 
if the variables you pick to describe 
them are age and а series of yes/no 
variables to indicate whether or not 
each individual is related by blood to 
Сгапара Smith or Grandma Jones, the 
program will produce a fairly good fam- 
ily tree. It's much more fun. though. to 
use your imagination in variables such 
as height, weight. hair length. shoe size. 
smokernonsmoker. and beer consump- 
tion. You may find that you're much 
more or less like your relatives than you 
thought. ш 
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(continued [rom page 136) 

rive the other two signals from it. Most 
family members will accept an external 
$0 clock in place of an internal clock. 
even if an internal clock is available on 
that particular version. This clock de- 
fines the processor speed. If dO is a 
I-MHz signal. the processor is said to 
be running at | MHz. Unlike the 8080 
processor family, the 6502 executes a 
complete bus operation (Le. the transfer 
of a full byte) in one clock cycle. On 
most other processors, a I-byte transfer 
requires four or more clock cycles. This 
difference is the reason that a 6502 is 
almost always faster than an 8080 or 
780 running at the same clock speed 
and. conversely. why the 280 usually 
uses a faster clock. 

The ФІ and $2 clocks are derived 
from $0. For most practical purposes, 
you can consider $1 to be an inverted 
$0 and 22 to be equivalent to $0. Phase 
one is rarely used in actual systems but 
is active when the address and data 
buses are making transitions in the first 
hall of a bus cycle. Phase two is active 
during the second half of the bus cycle, 
when the address bus and data outputs 
are guaranteed to be stable. 

Because the data bus is bidirectional. 
there must be some way for external 
logic to determine the moment-by- 
moment direction of data transfer. The 
read/write (R/W) line accomplishes this 
task. If it carries a "1" as defined above, 
the processor is attempting to read a 
byte of data from an external device. It 
could be fetching data or a program in- 
struction from memory or reading data 
from an input port. If ЕЛУ is a "07 the 
processor has placed data on the bus 
for delivery to one (or possibly several) 
external devices. This transfer consists 
of either a write operation to memory 
or sending data to an output port. Dur- 
ing any given bus cycle. data goes in 
only one direction. The address bus is 
used to signal which external device is 
to participate in the transfer. R/W deter- 
mines the direction of the transfer, and 
the data bus carries the data either way. 
These signals all change state during $1 
(when $1 is active). The address, ЕЛУ, 
and the data-output signals are stable 
for use by external devices during $2. 
and the processor latches input data at 
the end of 42. Input data must be stable 
slightly before the end of $2 so that 
values can be accepted by the 
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Three interrupt inputs are available on 


the 6502. These signals are sent by an 
external device. and they force the pro- 
cessor to stop what it is doing and ex- 
ecute a special routine that is logically 
related to the signal sender. For exam- 
ple. RST is the master reset signal to the 
processor. Although it may be used at 
any time, RST is normally utilized only 
to ensure that the processor starts in а 
known state after power is applied. For 
the 6502, this reset forces a minimal 
number of changes: the program 
counter is loaded from two specific 
memory locations containing the ad- 
dress of a "cold-start" routine and the 
interrupt mask flag is set. prohibiting 
interrupts via another command called 
IRO. А] other flags and processor 
registers are in an unknown state, and 
the cold-start routine must set any 
needed conditions before processing 
Starts. 


The NMI and IRO interrupts are more 


"No Man is an 


commonly used during normal process- 
ing. interrupting the task in progress in 
such a way that it can be resumed as 
if nothing had happened in the mean- 
time. NMI is a nonmaskable interrupt, 
meaning that the processor will 
acknowledge this signal regardless of 
what it may be doing at the time. The 
processor saves sufficient information 
to permit resuming the current task later 
and then jumps to a routine that was 
previously designated as the interrupt 
handler. (RQ differs from the NMI inter- 
rupt in that the processor can choose 
to ignore it. If the "I" (interrupt mask) 
flag in the status register is a 0. the pro- 
cessor will acknowledge the interrupt 
just as it would have for a nonmaskable 
interrupt. using a routine designated for 
maskable interrupts. If the 1 flag is set 
to 1, however, the processor will ignore 
the interrupt request. The [RO interrupt 
also has a lower priority than the NMI 
If both types should be requested 

(continued) 
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simultaneously, the processor will ex- 
есше NMI. With the request of either 
type of interrupt, the interrupt mask flag 
is set, disabling further maskable inter- 
rupts. It is restored to its previous state 
after the interrupt-handling routine is 
done. 

The 6502 also provides a few other 
less commonly used signals. The RDY 
iready) signal provides a way to force 
the processor to wait for slow memory 
or peripherals. External logic forces this 
signal to 0 during a read cycle, inform- 
ing the processor that data will not be 
available by the end of $2. This pause 
in turn causes the processor to execute 
additional cycles while waiting for the 
data. External logic can drive the SO 
(set overflow) line to change the V 
(overflow) flag in the processor status 
register to a І. The SO flag can be used 
as a low-priority interrupt, particularly 
during operations that need uninter- 
rupted processor attention during some 
parts of the operation—with the pro- 
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cessor deciding when to recognize the 
interrupt. It is used primarily in dedi- 
cated controller applications. The SYNC 
signal identifies bus cycles while the 
processor is fetching the op code (ор- 
eration code) for the next instruction. 
It can be used to force single-step exe- 
cution of a program. as it was on early 
microcomputers such as the KIM-I 

SYNC signals only the op-code fetch and 
not the operand fetch—the address or 
data to be used by the instruction, 
stored immediately following the op 
code in memory. If a SYNC signal were 
active during the operand fetch as well. 
it could be used as an extra address bit, 
piacing the program іп a memory area 
completely independent of data. 

The final 6502 signal is available on 
only one of the processors in the fam- 
Пу DBE is a "data bus enable" signal 
forced to 0 by external logic. DBE 
makes the processor relinquish control 
of the data bus by turning off the pro- 
cessors output buffers and letting 
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another device put data on the bus. This 
signal only affects the data bus, 
however. The 6502 always retains con- 
trol of the address bus and all the con- 
trol signals, which means that these 
signals need external buffers in 
multiprocessor systems. 


EXPANDING THE ADDRESS SPACE 


The original 6502 address space is 
limited to 64K-byte locations by the fact 
that its address bus carries only a 16-bit 
address. This limitation can be over- 
come by external "bankswitching" 
techniques, as can be seen on several 
of the popular 6502-based computers 
that are trying to compete with 16-bit 
systems. Since the 6502 already uses a 
40-pin package. it would seem that ex- 
panding the address bus would require 
a larger package for the additional pins 
that more address bits would need. The 
next larger standard size, however, is a 
64-pin package that is considerably 
more expensive to produce and in- 
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tegrate into a system. 

Rather than move to a larger, more ex- 
pensive package. the 65816 provides an 
additional 8 address bits by using the 
data bus only during the first half of 
each cycle. The 65816 puts the 8 high- 
order address bits on the data bus dur- 
ing the otherwise іШе ФІ The address 
information can be separated from the 
data near the processor. providing a full 
24-bit address bus for the rest of the 
system. Alternatively, individual sections 
can demultiplex the address from the 
data bus on their own. On the one hand. 
demultiplexing the address at the pro- 
cessor simplifies the logic for the rest 
of the system. On the other. allowing in- 
dividual boards to do their own demul- 
tiplexing has several advantages. It lets 
you add the 65816 and supporting 
memory to an existing system in such 
a way that 6502-compatible bus devices 
will also work with the 65816, Addi- 
tionally, using а multiplexed address/ 
data bus keeps costs down since it re- 
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quires less hardware but maintains the 
same throughput. 


Bus CONTROL 


Systems with a lot of memory often use 
dynamic memory devices since they 
help keep costs down Because the 
commonly available dynamic memories 
use a mulitiplexed address bus. systems 
with these dynamic memories must in- 
clude logic to put the right address on 
the right lines at the right time. Most 
other processors have clocks that run 
at a mulitiple of the bus-cycle rate 
These clocks ease the problem of de- 
signing logic to multiplex the address 
bus. The 6502 provides only one clock 
cycle per bus cycle but certain versions 
of the 65816 provide an additional clock 
called phase four [$4] to make external 
logic simpler. This signal runs at the 
same rate as the $0, 21, and $2 clock 
signals but is one-quarter cycle out of 
phase from them. Phase four switches 
to a ! one-quarter cycle after the start 
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of ø! [at the midpoint of øl) and 
changes back to a 0 at the midpoint of 
$2. On the processor versions that рго- 
vide the $4 signal. all signals except 
data are valid by the time they reach its 
rising edge. as shown in figure |. Since 
the data bus is used for the high-order 
address bits at this point, the data is not 
valid until after the beginning of $2. 
Thus. dynamic memory controllers can 
pass half of the address to the memory 
devices at the rising edge of $4 and the 
other half at the rising edge of $2. The 
fact that @4 signals valid addresses 
much sooner than $2 permits the use 
of slower. cheaper memories than could 
be used for the same system speed if 
$4 were not provided. 

The SYNC signal coordinates the bus 
cycles used by the processor to fetch 
an op code. On some versions of the 
65816. this signal is replaced by two 
others that provide external devices 
with a much clearer picture of bus ac- 

(continued) 
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tivity. VPA, "valid program address" in- 
cludes op codes as well as the associ- 
ated operands. In this sense. it incor- 
porates the function of SYNC in that it 
indicates a fetch from program memory. 
VDA indicates a "valid data address,’ 
which would seem at first to be the 
exact complement of VPA and hence 
extraneous. During certain cycles, how- 
ever, the 65816 (as well as the 6502) 
executes an internal operation and has 
no need for the external bus. When 
neither УРА nor VDA are active during 
$2 of a bus cycle, the bus is available 
for use by other devices. In addition. 
since the 6502 cannot indicate an idle 
bus cycle, it must do either a read or 
a write during every clock cycle. As 
noted in my article, "Тһе CMOS 6502" 
(December 1983 BYTE, page 443), this 
requirement can cause spurious-read 
problems unless the idle cycle is careful- 
ly controlled. For older designs that 
dont recognize VPA and VDA. the 
65816 sets up the bus to refetch the last 
program byte retrieved during idle bus 
cycles, thus avoiding the problem of 
spurious reads. As shown in table |, 
УРА апа VPA can be combined to syn- 
thesize the equivalent of SYNC exter- 
nally, if required in a system. 

The I6-megabyte address space of 
the 65816 may create the need for 
systems to include some external 
memory management to implement vir- 
tual memory or error detection. Im- 
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plementing either of these with the 
6502 is difficult because the 6502 con- 
tinues executing the current instruction 
even after receiving an interrupt that 
signals a bus fault. It acknowledges the 
interrupt only when it starts to fetch the 
next instruction. [n terms of error detec- 
tion, this process leaves no way to cor- 
rect the error and resume the process, 
since internal processor registers would 
have been altered by the invalid data. 
Therefore, external logic would have to 
handle the fault independently. re- 
questing wait cycles until the problem 
could be corrected. Virtual memory 
would be even more difficult. since the 
processor could not be interrupted to 
move the desired memory into working 
memory. The 65816 provides an addi- 
tional interrupt called ABORT which 
acts like NMI except that it stops the 
processor in the current cycle. ABORT 
guarantees that processor registers will 
not be altered by the instruction being 
executed at the time. After handling the 
interrupt. execution resumes by at- 
tempting to re-execute the instruction 
that caused the abort. іп combination 
with VPA and VDA, this signal can be 
used to provide external caches for 
both data and program memory. 


MULTIPROCESSING 


The 6502 is a difficult processor to use 
in systems that require multiple pro- 
cessors on a common bus. Only one 


version can even release the data bus 
for control by another processor. and 
there is no version that permits exter- 
nal control of the address bus and the 
control signals. The 65816 family in- 
cludes versions with either a DBE (data 
bus enable) or BE (bus enable) input. 
enabling external devices to force the 
processor to relinquish the data bus or 
the data. address, and control buses. 
respectively. These inputs can be used 
for direct memory access or a co- 
processor on the same bus. 

Where two or more processors share 
access to the same memory and 
peripheral devices. problems can arise 
when they attempt access in conflicting 
ways. In particular. read/modifyAvrite in- 
structions can cause serious trouble. 
Consider what happens during execu- 
tion of an instruction to increment a 
memory location. Since memory de- 
vices typically do not include logic for 
increment operations. the processor 
must load the data from the memory 
location, add | to it. and store it back 
in the memory location. Even though 
the increment appears to the program- 
mer as a single operation. it involves a 
minimum of two bus cycles: one to read 
the data and one to return the updated 
data to memory. If a coprocessor re- 
quests and receives use of the bus 
halfway through this operation. the 
coprocessor might attempt to store data 

(continued) 
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HIGH PERFORMANCE LEADER 


EPROM PROGRAMMERS & UV ERASERS 


Г 


BYTEK* Computer Systems Corp 


304.a2£0n 
Telex: 5100527837 
Distributor Inquiries Welcome 


UV MULTIERASER 
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Announcing 4 New Collector Edition 


БҮТЕ COVERS 


The 4 Byte covers shown below are the newest additions to the Collector Edition Collector Edition Prints are carefully packaged flat to avoid bending, and are 
Byte Cover series. Each full color prim is L1" x 14", Including a | 1/2" border, and is shipped first class within one week of receipt of order The price of each print is $25 
part of an edition strictly limited to 500 prints. Each print is a faithful reproduction All 4 prints are available as a set (Set 21-24) for only $80 


of the original Byte painting, printed on museum quality acid free paper, and 15 Other Collector Edition Byte Covers are also available from Robert Tinney 
personally inspected, signed and numbered by the artist, Robert Tinney. А Graphics, For a color brochure, or to order one or more of the prints shown, please 
Certificate of Authenticity accompanies each print check the appropriate box in the coupon below 


#2) The Wall Street Terminal 


~ «А 


CUN Nub ONT OR 
aeui. 


| 


ЕЕ 


Please send me the following Prints ($25), or Sets ($80) ГІ ! have enclosed check oc money order Mail this coupon to. 
QTY. TITLE & PRINT NO. AMOUNT О Vs — [] MasterCard robert tinney graphics 
————————— Ж a 1864 N. Pamela Dnve 
ЕРЕН КР Ё Exp. Date | 
| ——— —__________ 8... SHIP MY PRINTS (OR BROCHURE) TO: 
| postage & handing $300 (Oversees $8 00) $ Mame. 
Address. 
TOTAL 
$ om 


C) Please send me your color brochure азир: 


Of course, 
POWER! saves 
your Bad Disk. 


NOW! WINDOWS FOR IBM! 


It also does 
54 other things to 
keep your disk in line. 


EVERYTHING YOU ALWAYS WANTED 
TO DO, BUT WERE AFRAID TO TRY 


Unlike some utility programs that are a headache 
touse, POWER! is engineered to spoil you with 55 
features, simple and uniform commands, and utter 
simplicity of use. POWER! automatically alpha- 
betizes and numbers your files. You select by the 
number and never [уре r^ jii? АДЫ, Need to 
[copy], [RENAME], [ERASE], o гобгави? Just 
type in their menu e POWER! also locks 
out your disk's bad sectors [TEST] without destroy- 
ing Шез-а critical difference from other utilities 
that search and destroy, without informing you 
what they've done, leaving you ta wonder why 
your programs won't run. (And POWER! still iu 
50 commands to go!) 


POWER! ONE PROGRAM DOES IT ALL! 


You may own a few utility programs for your com- 
puter housekeeping, each with its own commands 
to memorize, POWER! has all the programs rolled 
into one 16K integrated package, so you do things 
you've never tried before~every day. Save sen- 
sitive data from prying eyes with [PASS] word pro- 
tect, move a block of memory , look for data 
or compare files [CHECK]. POWER! also 
makes easy work of patching, [DISPLAY/SUBSTITUTE], 
customizing software [LOAD/SAVE]. Among the 
other commands are [ТЕ], [stat] [106], [DUMP]. 
ТҮРЕ. Dump), [НЩ], [ser], and the CP/M version 
lets you restore erased files -even when you don't 
remember the Шелате-а! a flick of the POWER! 
[RECLAMA command. (Still 31 commands to go!) 


POWER! NOW FOR IBM's PC-DOS 
AS WELL AS CP/M 


We first developed POWER! for CP/M two years 
ago, and a stack of testimonials from FORD to 
XEROX testify to its excellence. For IBM-PC " 
users, special features like managing sub-direc- 

tories, | ‚ and a separate creation of up to 
8 simultaneous, on-screen [WINDOWS] have been 


МОМЕТВАСК GUARANTEE AND 
A I0 DAY TRIAL 


POWER! has the Seal of Approval from the Pro- 
fessional Software Programmers Association, and 
you, too, must be happy with POWER! -or your 
money back! For only $169 you can now really be in 
control of your computer. Call Com жардың ing! at (415) 
567-1634, or your local dealer. For IB “ОГ any 
CP/M machine. Please specify disk format. 


TO ORDER CALL 800 TOLLFREE 


ІВМ and IBM-PC «ж р ve trademarks of 
International Hwaserss fumes Corporation 
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DOCU-POWER! 

will make your 

WordStar” 
SHINE! 


CREATE NEW TEXT 
WITHOUT RETYPING. 
DOCU-POWER! turns your existing text 
filesinto a database. Now you cancreate ~~ 


documents from s of old files by sum 
picking sections from the DOCU-PO RI 
master index. You never have to retype the 
same words agam. 


DOCU-POWER! WORKS WITH 
ANY WORD PROCESSOR. 

At your leisure, you set up your library files, 
and then give a DOCU-POWER! a to any 
section, paragraph, or even groups of pages 

you think you may want to use again, U- 
POWER! automatically indexes them for 
you, and, at the same ішпе, extracts a com- 
ment description from your text — up to 40 
characters long. 


NOW YOU CAN WRITE BY NUMBER. 
To create your new text, simply scroll 
through your DOCU-POWER! index — you 
have instant window preview into any text — 
and pick the appropriate numbers. Now you 
can walk away, free to work on something 
else. DOCU- R! pulls together all the 
pieces of text, and gets it ready for printing 
or further editing with your own word 
processor. 


МОМЕЕВАСК GUARANTEE AND 
A I0 DAY TRIAL 

DOCU-POWER' is available by mail or 
through your software dealer —for only 
$149. To order, call our 800 Toll Free num- 
ber. For more information, call ! 
at 415-567-1634. For IBM-PC or any СР 
machine. Please specify disk format. 


COMPUTING! 


Мін company tha? earns 
its exclamation point. i 


Z519F Greenwich, 
San Francisco, CA 94123 


TOLLS FREE 


800-428-7825 Ext. 96F 
In CA: 800-428-7824 Ext. 96F 


WordStar із а trademark of MicroPro. 
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THE 65816 


of its own into the same memory loca- 
tion. When the first processor regains 
control of the bus, it stores the original 
(now incremented) value back into the 
location, erasing the value stored there 
by the coprocessor. This deletion can 


be particularly disastrous if that 
memory location is utilized as a flag to 
signal that some system resource is in 
USe. 

Consider the following scenario. The 
coprocessor reads the flag indicating 
that the resource is available just before 
the first processor sets the flag to in- 
dicate that it is not available. But since 
the first processor found an "available" 
flag when it read the location. it too 
assumes that it has exclusive control of 
the shared resource. While this occur- 
rence may seem extremely unlikely, 
Murphy's Law prevails to an extraor- 
dinary degree in such systems. 

To prevent such an occurrence. the 
members of the 65816 family intended 
for multiprocessing have an ML (тет- 
ory lock) output. This active-low signal 
is asserted during read/modify/write in- 
structions, indicating to external logic 
that the bus cannot be reassigned to 
another master during this operation. 
ML is asserted from the middle of 21 
of the read cycle through the middle of 
$1 of the next op-code fetch. guarantee- 
ing that any external processor that re- 
spects it will not interfere. 

Some additional new signals on cer- 
tain versions of the 65816 permit exter- 
nal logic to more closely monitor ac- 
tions inside the processor. On some. for 
example, the E (emulation). M (memory 
width}. and X (index register width) flags 
in the processor status register are 
available on external pins for use in 
memory and system management. VDA 
and VPA provide more complete con- 
trol of bus activity as mentioned above. 
One additional signal. VP. or “vector 
pull” greatly simplifies implementation 
of a vectored interrupt system by signal- 
ing when the processor is fetching an 
interrupt, abort, or reset vector. 

The 65816 manages to retain a hard- 
ware interface that is similar to the 
6502. promising many applications in 
upgrading present systems. With addi- 
tional versions providing new signals. it 
can expand into large systems that were 
previously impractical. using large sys- 
tem features such as virtual memory 
and multiprocessing. 8 


Electronics comes 10 
life on your МА! 
Discovery Lab *. 


Professional 3» fe 
multimeter with Action 
Audio ee 10 talk you 
through operation and ива. 


Model 4 Technical 
Reference Manusi 
enriches your training. 


Ейе-зі16 lessons 
build knowledge 
and understanding 
step by step 


COMPUTER е MONITOR • 
DISC DRIVE е PRINTER 
” AND SOFTWARE... 


It's all included with МА! at-home 
training in Microcomputers and 
Microprocessors. And only with 
NRI training. 


If you really want to tearn how to 
work on computers, you have to learn 
how to work on computer systems. 
Only NRI includes a complete system 
with your training. . .total training that 
gives you hands-on experiance with 


computers, peripherals, and software. 


Tralning that bullds the knowledge, 
Skill and confidence you need to 
become a computer professional. 


Get Inside the Famous TRS-80 


Model 4 Computer 
Learn programming techniques 
for troubleshooting . . .go inside to 


expand its RAM їо a powerful 64K.. 
even install a double density floppy - 
disc drive. 

You'll become familiar with 
computer languages...BASIC, the 
most popular microcomputer pro- 
gramming language, and machine 
language for diagnosis and repair 
work. You'll run software that 
demonstrates computer operatlon, 
even learn to do your own program- 
ming. You'll become proficient at 
modifying programs to fit your 
business ог Тату computing needs. 


Built-in monitor 
Your hands-on training displays up 10 80 
lakes m өтеу your characters for &asy 
TRS-80 Modal 4 word processing 
ile to install and spread shee 
integrated circuits and programs 


enlarge memory 10 64K. 


Add High 
Performance 
Peripheral Printer 


Only NRI gives you a total system 
training by Including the flexible 
Gemini 10X printer аз part of your 
hands-on leaming. Working with it, 
m "Il get practical experience п add- 
ng peripherals, learn maintenance 
and servicing operations. And you'll 
use it for hard copies of Important 
programs, business records, and 
word processing. 


Understanding Built On Expertence 


You start with the basics, rapidly 
build on the fundamentals of elec- 
tronics with bite-size lessons to 
master advanced concepts like digital 
logic, microprocessors, and com- 
puter memories. 

You'll reinforce this new under- 
standing with hands-on, practical 
demonstrations and experiments that 
give you real-world experience and 
build almost intuitive skills. You'll use 
the exclusive NRI Discovery Lab to 
see what makes transistors tick, build 
and test working electronic circuits 
that duplicate key computer circuitry, 
construct digital logic circults that 
demonstrate computer performance. 
And, you'll probe Into the very heart of 
your computer using the Discovery 


ONLY NRI GIVES YOU TOTAL 
COMPUTER SYSTEM TRAINING 


More practical experience as you 
install doubta-density fioppy 
disk driva. Software includes 
TRSDOS* DOSPLUS*, machine 
language monitor, and two game 
programs 


9 x 9 dol matrix 
printer completas 
your computer 
System 


Lab and professional 
digital multimeter included 
in your training program. 


Do It at Home in Your Spare Time 


NRI trains you in your own 

поте at your convenience. You 
learn at your own pace, backed at all 
times by your own NRI instructor and 
the entire NRI staff of educators and 
engineers. They're always ready to 
answer questions and help you over the 
rough spots to keep you moving toward 
your goal. 


Free Catalog Tells Much More. . . 
Send Today 

Sea all the interactive training 
equipment you get In this state-of-the-art 
course in today's technology. Look over 
the lesson outlines and descriptions of 
the exciting experiments you'll perform. 
And look at other high-tech career fields 
like Robotics, TV/Video/ Audio Servicing 
and Data Communications. 

Mail the postage-paid card today 
to see how МН! can give you the skills 
and confidence you need to start a 
good-payi career as a microcom- 
puter technician. If the card has been 
used, please write. 


Р Fe ..... 


McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, N.W. 
Washington, DC 20016 |, 
We'll give you tomorrow. rr 
(TRS-AD is a trademark of the Radio Shack division „з; 
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Diskette . 
Users... ` 


When you've 
heard from 
all the 
animals in 
the diskette 
200, but you 
need fast 
delivery and 
high quality 
diskettes... 


Call Communica tions. Electronics 
Diskette order desk = — 


800-USA-DISK 


In Canada 800-CA1-DISK 


E ud 
Choose your brand is 4-4 шше ез diskettes 5% iiskattes we 


Choose your price 5094 each — $099 cach $1.44 each $144 each 


Форм ВЫХ у ҮЗ еее ARF ine ove FI | ran pee 
Product Description kna wand те, мө т. шын эт, ("dum 
8“ SSSD IBM Compatibie 1288/5, 26 Sector m ——— ШЕ, 1.59 -- ШР 1.94 
8“ SSSD Shugart Compatible, 32 Hard Sector — M — RIP 179 ——— === E 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) ———— — FiM-P 1.89 ———— —— 01200-Р 2.39 
8" 0500 Soft Sector (Untormated) —— ТЕ F4? 209 — —— ШЕР 2.09 
8" DSDD Soft Sector (256 B/S, 26 Sectors) — — puer 209 — ----- 
8" DSDD Soft Sactor (512 B/S, 15 Sectors) — —— FME-P 2.09 — _ — 
8“ 0500 Soft Sector (1024 B/S, 8 Sectors) —— FIay-F 2.09 ——— —— иш-Р 2.89 
5%” 5550 Soft Sector w/Hub Ring (4t? 1.t4 ШАР 1.19 —— — — € 
5%" SSSD Same as above but bulk product 6437-F 0.94 Bn 0.99 ——— —— ——— --- 
5%" 5550 10 Hard Sector w/Hub Ring —— 414-7 1.19 — —— 
5%” 5500 Soft Sector w/Hub Ring 01-Р 129 ЕНІ? 1.34 54174-? 144 $3800-ВН-Р 1.64 
514" SSDD Same as above, but bulk product МЕТ? 1.09 ШІІЛІЕ-? 1.14 —— 532 HE -NL-P 144 
5%" SSDD Soft Sector Flippy (use both aides) -- —— == audet 1.99 — — —— 
5%" SSDD 19 Hard Sector w/Hub Ring = шн? 1.34 HRS. — 
5%" DSDD Бой Sector w/Hub Ring 0401-Р 1.54 NM? 1.59 $4980-Р 179 ЮНГ? 219 
5%" 0500 Same as above, but bulk product 6497-7 1.34 МАР 1,39 _— === 
5%“ 0500 10 Hard Sector w/Hub Ring = Ead P 1.58 — = M = 
5%" 0800 18 Hard Sector w/Hub Ring — Ші? 1.59 —— 
5%” 0500 Soft Sector w/Hub Ring (86 TPH 6581-Р 244 ШІМ, 2.49 54902-7? 2.99 50300-06117 3.09 
3%" SSDO Soft Sector micro-floppy —— — МИР 2.74 nep 3.74 
Lifetime warranty ө warranty Lifetime werran Lifetime warranty 

For more information Fat кшт ade ва Вораг iai cal Mama venti на For тап со м 2Й гй 

bout this b ci Т 800-USA-DISK 800-323-9868 800-343-4600 800-328-9438 
E о u is ra n ca в № Michigan 312-973-1111 № есі 312-503-6383 № Messockasetts 017-271 098 Ии Шамегі 812-724-9524 
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CE...your best source for diskettes 


For you the diskette buyer, it’s a jungle out there. There are 
so many different brands to choose from, you need togo on 
a safari to find a good brand at a reasonable cost. 
Fortunately, CE has already hunted for the best diskettes 
and offers you an excellent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek* 
envelopes аге only $15.00 per 100 pack. Use order # TE-5 
for a 100 pack of 5'4" diskette envelopes. 


Quantity Discounts Avallable 


Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 2096 surcharge above our 100 
unit price. Quantity discounts are also availabie. Order 300 
or more disks at the same time and deduct 1%; 500 or more 
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves 
4%; 5,000 or more saves 5%; 10,000 or more saves 6%; 
50,000 or more saves 7%, 100,000 or more saves 8%, 
500,000 or more saves 996 and 1,000,000 or mora disks earns 
you a 1056 discount off our super low quantity 100 price. 
Almost all our diskettes are immediately available from CE. 
Our efficient warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible diskette that's right for 
you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer 
inquirias invited. 


Verbatim Ultra 
diskettes == diskettes == diskettes == 
$1.59 each $1.59 each $1.59 each 
ГЕ м! CE pul CE демі 
наив ІН gri [жер 163 unn 140 ніз 
Part # мг disk ($) пл # per іші (3) nns pur ast [| 
— Wer 1.94 01726-Р 19 
—M ——— МІР? 194 ——— 
—— n —— мы-ғ 238 = 

— ME ны? 289 aztai-P 2 89 
—— — wer ж ш з 
20020-Р p 2481-Р w 514-7 PU 
— — = == 52461-? - 
20911-Р 254 3491-Р 219 02461-Р P" 
20023-Р = 3881-P am 02081-Р ш 
— per 3.74 —— 

Lifetima warranty 8 year warranty Lifetime warranty 

Fer ames ні м блр сәй LE RE FE E LAS DI м М ый 

800-538-8589 800-448-1422 408-728-7777 

in Califorsis 484-245-4408 Bette Fridag fers ірет ET Bestar Friday В emd o PT 
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Buy your diskettes from CE with confidence 


To get the fastest delivery of your diskettes, phone your order directly to 
our order desk and charge H to your credit card. Written purchase orders 
are accepted Кот approved government agencies and most weil rated 
firms at a 10% surcharge for nat 10 billing. For maximum savings, your 
order should be prepaid. Ail sales are subject to availability, accept- 
ance and verification. АП salas ara final All prices ara in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
ditferentty. A$5.00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipmanta are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are avaliable, in U.S. 
UPS areas for$5.00 extra, and are payable with cash or certified check 

For shipping charges add 58.00 рег 100 diskettes and/or any 
fraction of 100 B-inch diskettes, or $8.00 per 100 diakettes and/or any 
fraction of 100 5 inch or 3Vr-inch diskettes for U.P.S. ground shipping 
and handilng in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawali, Alaska, 
or APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK In Canada, order tol-free by 
calling BOO-CA1-DISK, If you are outside the U.S. or in Michigan 
dial 313-973-8888. WUI telex anytime 67 1-0155. Order today. 


Copyright е 1984 Communications Electronics tac. Ad #080264 


ELECTRONICS" 
Computer Products Division 


Box 1045 О Ann Arbor, Michigan 48106-1045 U.S.A. 
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888 


a 


TOK 


| Dysan 
diskettes =" diskettes z: diskettes => 
$1.59 each $1.59 each $1.94 вап 
CE өмі CE queat 54.11 
тік 1м 198 | 
ма # ж Жа mie per on m me "ex Bi 
Fi-$-P 2.34 FBIS- IRAN? 1.94 ыы? 2.48 
—— —— МЕР 2 69 
НЕР? 259 БЕР? 2.69 #00003-Р 314 
Р20-51024-? 2.89 FHKAS-? 289 HIE? 3 14 
NP 1.59 ЕНЕР 1.59 utu» 1.04 
EEE? 219 ЕМЕН 219 ипи-ғ 264 
KP 2.99 BR HHTH? 299 HINHT-? 3.99 
ЕНЕ? 299 = —— 
Lifetime warranty Lifetime warranty Lifatima warrenty 
Fer апп кі м ТИ ай Fer ша ша ш Ға coll Ба imet ішін йа ep zd 
800-645-6571 800-223-6535 800-552-2211 
b іне Tort 616-026-0188 a Mow Jet 212-724-3230 ls белп 406-070-008 
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FLOPPY DISKS 


(contimued from page 147) 
compatibility with operating systems, and so on. 

A floppy disk is made up of as many as 80 tracks, divided 
into sectors. Sectors isolate blocks of data and help you 
manage data more effectively. All aspects of a sector work 
together. If a single data bit is changed, then all the data in 
the sector must be rewritten. Without sectors. a I-bit change 
would mean that every other piece of information on the 
whole track would have to be rewritten. 

А cell is a division of a sector. It is the space wherein | data 
bit exists. Sector size and shape. as well as the number of 
bit cells (bit density), vary significantly from one format to 
another. They all depend on the chosen layout and encoding 
scheme. Most disks are divided into between 8 and 16 sec- 
tors, although division of up to 51 has been used. 


HARD SECTORS VS. SOFT SECTORS 


Hard and soft formatting are the two techniques used to 
define sectors. In a hard format. holes are punched into the 
disk at the beginning of each new sector. In a soft format. 
a hole is punched only at the beginning of each track, North 
Star Computers Inc.. one of the first companies to manufac- 
ture personal computers. used hard-sector formats. Back 


then. hard sectoring was more economical than soft sector- 
ing because it could be used with a less expensive control- 
ler. Technology has since changed. It is now possible to build 
an integrated controller on an IC (integrated circuit) chip. and 
a hard-sector format. for most applications, no longer has 
à price advantage. IBM, Apple Commodore. and most other 
computer makers use soft-sectored formats. 

Figure | illustrates a typical soft-sectored format. Each sec- 
tor is divided into an identification (ID) field and a data field. 
Combined, the fields contain the following subfields: two 
gaps. two synchronization subfields. two marks, either an 
identification subfield or a data subfield. and one subfield 
of error-detection codes. The data subfield within the data 
field is the most important part of the sector. It contains the 
user's data. Typically. it holds from 128 to 1024 bytes of data. 
The ID subfield contains only permanent address and house- 
keeping data and is typically about 4 bytes long. 

À gap is the space between fields. It serves as a buffer zone 
separating any two fields that might be rewritten separately. 
The size of a gap can vary. If the size of a gap is reduced, 
the number of sectors can usually be increased. There is a 
trade-off between disk-drive speed variation and gap size. 
The controller takes a fixed amount of time to rewrite a data 


ID FIELD 


DATA FIELD 


Figure |: The typical sector composition of a floppy disk. In soft sectoring, each distinct radial slice is divided into an ID field and a data 
field. Usually. the data field contains from 128 to 1024 bytes of data and is the most important part of the sector. 
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FLOPPY DISKS 


field. If the drive turns more rapidly during rewrite than dur- 
ing original formatting. the controller could overwrite the next 
ID field. The smaller the gap. the greater the likelihood of 
an overwrite error. 

The sync field alerts the computer to the kind of informa- 
tion that is coming. It is like a signpost that says, "Road nar- 
rows іп 20 feet; The sync field enables the controller to ad- 
just to the precise speed of the disk and to differentiate be- 
tween data and clock transitions (discussed later). There are 
different kinds of sync fields, each designed for a particular 
data-reading technique. As a general rule, however, the 
greater the sync field's capacity to adjust for speed and offer 
increased reliability. the greater its length and. hence. the less 
room there is for storing data. 

A mark is used to indicate how data is organized into a byte. 
ie. 8 bits. It indicates where a byte begins and confirms that 
a sync field is in fact what it seems and not simply a data 
byte that resembles a sync field. A mark usually has a uni- 
que pattern so that the computer can distinguish it from 
everything else. 

The identification subfield of the identification field con- 
tains addresses and other housekeeping information. it 
always carries the track and sector numbers. It might also 
carry information such as the size of the sector and the side 
of the disk. In soft-sectored formats, the ID field is formatted 
once and never rewritten. In many hard-sectored formats. 
however, the entire ID subfield is included in the data sub- 
field because there is no separate ID field. This way, every 
time the user writes new data, the ID information must be 
rewritten. 

The data subfield of the data field contains the actual in- 
formation that is stored on the disk. This subfield is where 
the computer user can enter programs, text, or any other in- 
formation. The amount of space available for the data field 
is determined by how much space is left after al! the other 
format components have taken their share of the disk. 

It is easy to make mistakes reading from magnetic media. 
А read error can occur in either the ID field or the data fields. 
The computer checks for blunders with an error-detection 
code (EDC) usually written into each field. It verifies the ac- 
curacy of the read operation and reports problems. There 
are many different ways to do this, but the two main methods 
of error detection are checksumming and cyclic redundancy 
checking. 

With checksums. an entire block of data is added up and 
the resulting sum is written at the end of the block as a check 
byte. That check byte is compared with a separate check byte 
that was recomputed and generated during the read opera- 
tion. If they are different. there is an error in the block. Ad- 
ditional checksurn bytes can be used to increase the accuracy 
of the error detection. 

А cyclic redundancy check (СЕС) is an algorithmic technique 
for verifying that information within a block is correct. The 
CRC word is usually at the end of every field and indicates 
the integrity of the preceding data. Special circuitry verifies 
the CRC by first recomputing it and then comparing that result 
to the CRC value that is read from the disk. [Editor's Note: 
For more information on error-detection schemes, see “The Theory of Disk- 
Error Correction” on page 145.] 

(continued) 


Figure 2: A typical eight-sector layout with radius sectors { a). 
Sector layout traditionally focused on the pie cut. Newer methods 
involving fixed-bit-cell sectors (6) enable a disk to hold up to 40 
percent more data. 
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Circle 406 on inquiry card. 


FLOPPY DISKS 


To put digital information on any 
storage medium, the northisouth 
magnetization on its coated track 


must be changed. This is called a 
transition and is done by an 


electromagnetic head. 


THE DREADED BDOS ERROR 


An error that terrorizes CP/M users is the BDOS (basic disk 
operating system} error. It is a flag that can indicate several 
possible system errors. Some of the candidates relate to disk 
formats (usually EDC errors), others relate to user errors. The 
most feared EDC possibility is one indicating that the sector 
cannot be read correctly. ІС means that the data field con- 
tains the error and that the data itself usually is unrecover- 
able. There are other possibilities: a sector's ID field cannot 
be read correctly or cannot be found at all. or the expected 
ID field track or sector number cannot be found. indicating 
a hardware failure or, in rare cases. a problem in the operating 
system or the application program. 

Most BDOS errors occur during a read operation. If one 
occurs during a write operation. it is probably because a read 
error resulted from the disk controller having to read the 
desired ID field first and then write the user's data in the data 
field, the selected disk drive is not ready. or the user executed 
а read-after-write verification procedure and the read part 
of the procedure failed. 


WRITING DATA 


To put digital information on any storage medium, the north/ 
south magnetization on its coated track must be changed. 
This change is called a transition and is instituted by an elec- 
tromagnetic head. On floppy disks, the electromagnetic head 
detects the transitions (reads the disk) by recognizing a small 
voltage surge when one passes by. 

Computers work, of course. with Is and Os. Generally, within 
a bit сей, a | is represented by a transition and a 0 by its 
lack. This is fine as long as there are few consecutive Os. A 
string of naughts causes the detector to lose track of a cell's 
beginning. particularly if the disks rotational speed varies. 
Several encoding schemes attempt to deal with the reliabili- 
ty problem. Most of them use an extra transition. called a 
clock, to mark the start of a cell. These clocks define the boun- 
daries of a cell and prevent the detector from getting lost. 
Clocks ensure greater reliability but not without a price. They 
take up valuable disk space. 

The primary goal of any formatting scheme is balance be- 
tween storege capacity and reliability. The two main factors 
that affect this goal are encoding types and sector layout. 


ENCODING TYPES 


FM {frequency modulation) is the oldest and most reliable 
encoding type. It uses a clock between every data cell and 


FLOPPY DISKS 


a sync field consisting only of clocks. Using an all-clock sync 
field creates a distinctive section on the track, but if there 
happen to be ail Os in the data, the data field could look just 
like the sync field. So a mark is used to confirm the sync 
field. іп FM. a mark is made by violating clock rules. Unlike 
the rest of the data, its pattern contains some missing clocks. 

(continued) 


| Table 1: In group coded recording (ССК). a table translates 
the input combinations to or from the output combinations. 


Input Combination Output Combination 


from/to Computer to/from Disk 
0000 01010 | 
0001 01011 | 
0010 0100! | 
0011 01111 
0100 10110 
0101 10101 
0110 11101 
0111 10111 
1000 11001 
1001 10011 
1010 11110 
1011 01101 
1100 01110 
(101 поз! 
1110 11010 
TIT 10010 


Table 2: The basic difficulty with squeezing transitions closer 
together is bit shifting, which causes read-back errors. 


Table 3: A technique called precompensation compensates for 
bit shifting by taking advantage of the partial predictability of 
the read errors it produces. Locations of probable errors can be 
known in advance and compensated for during writing. 


Table 4: A pattern table is the mechanism by which bit 
shifting is predicted. \t takes into account the amount of spacing 
between transitions and assigns the proper direction and 
magnitude to each compensating shift. 


Transition 

Number Magnitude Direction 
0 
150 late 
150 early 
150 Late 
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FM typically puts 6 bytes of sync field in front of both the 
ID and the data fields. FM is the most reliable encoding tech- 
nique; however, it also wastes the most disk space because 
transitions can't be too crowded, and as many as half of them 
arent storing data. FM, therefore. frequently requires twice 
as big a bit cell as other encoding techniques because every 
cell must have the capacity to contain both clocks and data. 
FM-encoded disks can. generally, store only half as much data 
as other types. 

MFM (modified frequency modulation) resembles FM but 
differs in the way clocks are used. By eliminating unneces- 
sary clock transitions. the data transitions can be twice as 
close together. MFM uses transitions only when they are 
needed. 

А few rules determine when transitions are needed. For 
example if there is a 1 in a previous or current cell, no clock 
transition is needed. A clock transition is used only when 
there is a group of Os, As a result. space is not taken up by 
unnecessary transitions and twice as much data can be stored 
on the disk. in MFM. the sync field is composed of either 
all clocks or all data; either can be designated. The host com- 
puter is preinstructed as to which method to use. A mark 
in MFM is made the same way it's made in FM: by violating 
the clock rules. MFM usually has 12 bytes of sync field in 
front of both data and ID fields. 

MMFM (modified modified frequency modulation) changes 
the MFM rules somewhat. MMFM is similar to MFM except 
for the fact that it places clocks only after every other 0. This 
technique offers some slight theoretical improvements over 
МЕМ, but very few people use it. 


GCR (group coded recording) eliminates clocks entirely. 
ССВ is a self-clocking system. Instead of clocks. a change in 
bit grouping is used to eliminate consecutive Os. Generally, 
4 to 8 bits of input information are organized into a Jonger 
bit-length output combination. A table translates the input 
combinations to or from the output combinations. An ex- 
ample is shown in table 1. 

The GCR scheme avoids the problem of too many Os 
because the transition table insures that there are never more 
than two consecutive ciphers, even when two 5-bit patterns 
are joined. Since no space is wasted on clock transitions, 
there is more room for data. GCR-encoded disks can store 
between two and two-and-one-half times as much data as 
FM types. Many different combination tables can be used. 
Commodore uses a 4- to 5-bit combination table similar to 
that shown in table 1. Apple Computer uses both а 5- to 8-bit 
and a 6- to 8-bit table, depending upon the operating system 
revision level. Sync fields are used to establish the size of 
a bit cell, as in FM or MFM. but are not necessary to dif- 
ferentiate between clocks and data. A mark is used in GCR 
to recognize the start of the byte organization. It is usually 
a unique pattern that is reserved within the pattern table and 
is used exclusively as the identifier. 


SECTOR LAYOUT 


Sector layout affects as profoundly as encoding the amount 
of data that can be stored on a disk. Sector layout has tradi- 
tionally focused on the "pie cut? or radius sector layout. 
method of dividing a disk (see figure 2). The ideal number 
of sectors in this method is a topic of much discussion. With 


Table 5: Formatting families fal! into natural family groupings, dictated by the controller, which also determines the disk's data 
capacity, the error-detection code, the particular mark or unique identifier, and the pattern of the synchronization field. 


Error- 
Detection Code 


Encoding 
Method 


Format 
Family 


IBM 
IBM FM 
IBM MFM 


Controller 


Intel/NEC FM CRC-CCITT 
WD 1711. 


(79x. WD 


Sync 
Field 


6 bytes 05 


Mark 


data FE or FB, clock C7 


data ÀJ. clock OA 


12 bytes Os 


CRC-CCITT 
CRC-CCITT 


2903 MFM 
MFM 
MFM 


MFM 


(2 bytes 05 
12 bytes Os 
CRC-CCITT 
12 bytes Os 


Ҡаурго 
Morrow 
Eagle 
Apple 
Apple 11 
Macintosh 


Franklin 
Milliken 


Commodore 
Commodore 
Victor 

Others 
tHard-sector 
and other 
formats) 
Lanier IAES) 
Burroughs 
DEC 
Datapoint 


CRC-CCITT 


GCR special 


ОСА modified through software 


GCR 


GCR 
GCR 


FM. MF. MMFM 


varles according to Initialization 
and bytes incduded 


FM/MFM mixed errorcorrection code 
FM/MFM mixed CRC-CCITT Os 
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Although precompensation 
increases transition crowding 
and consequently is 
partially self-defeating, 

it is frequently used 

to improve reliability. 


more sectors. the data is more manageable. but at the cost 
of capacity. Each sector needs space for gaps. sync fields, 
marks, and error-detection codes, which costs vital data 
space. In addition. there is the secondary problem of wasted 
space on the outer tracks of each disk. (While there is much 
more room to record data on outer tracks, controllers can 
handle only a constant number of bits. and the inner, smaller 
tracks usually determine the bit-cell capacity of all tracks.) 
This led to a new sector layout based on a fixed-size bit cell 
instead of the traditional fixed-radius sectors. 

With the fixed-bit-cell sector method, sectors are added on 
the outer tracks to maintain an approximate bit-cell density 
over the entire disk. As the track size increases from the 
center of the disk. the outside tracks can contain more sec- 
tors than those on the inside (see figure 2b}. A 5И-іпсһ disk 
with this type of layout can record up to 40 percent more 
data than one with the fixed-radius format. The fixed-bit-cell 
method, though only a few years old. is now used by Com- 
modore. Victor, and by Apple on its Macintosh. 


PRECOMPENSATION 


More efficient clocking and sector layout has increased the 
amount of data that can be stored on a disk. Another way 
of increasing data storage is to squeeze the transitions even 
closer together. As transitions are squeezed, read-back 
degradations limit the amount of squeezing that can be tol- 
erated. Bit shifting or. more accurately, transition shifting 
occurs. Bit shifting during the read operation is the apparent 
shift of the transition’s location away from its written posi- 
tion due to crowding. As transitions are squeezed closer 
together, the percentage of shift increases and the probability 
of inaccurate transition detection occurs. An example of bit 
shifting is shown in table 2. 

Fortunately. bit shifting is partially predictable. and it is 
possible to compensate for some of the bit shift. By using 
precompensation, either the transition density or the read 
reliability can be increased. An example of precompensa- 
tion is provided in table 3. Precompensation increases the 
transition crowding and. consequently, is partially self- 
defeating. Nevertheless. it is frequently used to improve 
reliability. 

The amount of bit shift depends on the spacing between 
transitions. Different bit shifts occur for different pattern varia- 
tions. When a pattern table is developed. each pattern is 
usually assigned a shift magnitude and direction. Using the 
example given in tabie 3. the pattern might look like that rep- 

(continued) 
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resented in table 4. 

In practice, tables are usually developed with a single 
magnitude; e.g.. a precompensation of only 150 ns (nano- 
seconds) or 0. However, some machines have been devel- 
oped that use as many as three different magnitudes: eg.. 
some patterns with 50 ns, others with 150 ns. and yet others 
with 250 ns. 


FAMILIES OF FORMATS 


Technological developments have solved format problems 
and refined the formats themselves. Formatting characteris- 
tics fall into natural family groups (see table 5). The controller 
dictates the number of bytes on a disk. which EDC сап бе 
used. the particular mark or unique identifier used, and the 
pattern of the synchronization field. The controller dictates 
most of the format characteristics and therefore defines the 
major families. 

Apples controller is mostly a software program. Com- 

modore's approach is similar to Apple's, but the formatting 
is controlled by firmware The IBM format controller is in hard- 
ware. with some variation permitted by software. Tandy and 
Texas Instruments are in the IBM family. Victor is in the Com- 
modore family because it uses many of the Commodore con- 
cepts. 
А fourth family consists of hard-sectored formats and those 
that just don’t fit in any of the other categories. This fourth 
family is used by North Star. some Hewlett-Packard equip- 
ment. Lanier. and Phillips. 


IBM 


IBM started with FM in the earliest floppy disks but chose 
MFM for its Personal Computer (PC). FM was. initially. the 
most widely used approach. The ІВМ family uses Inte!l/NEC 
765 or Western Digital 179X and 2903 controllers. These con- 
trollers work only with FM and MFM. The controllers are 
designed to accommodate sector sizes of 128 to 1024 bytes. 
When using FM encoding. the IBM family uses FE and FB 
marks with C7 clocks. With MFM encoding. this group uses 
Al marks with OA clocks. 

ІВМ adopted an error-detection code called СЕС CCITT. 
a method more complicated than a checksum technique. The 
controller is actually designed to be able to handle this 
special EDC and cannot execute. for example. a checksum. 
The IBM family of formats uses the radius sector layout re- 
cording method. so the bit-cell densities are greater closer 
to the hub hole. As a result. the amount of desired precomp- 
ensation is greater on the inside tracks. Most IBM PCs. 
however, do not vary the precompensation from track to 
track. 


Cirde 12 on Inquiry card. 


QUALITY PARTS AT DISCOUNT PRICES!] 
FLOPPY DISKS SUB-MINIATURE KEY ASSEMBLY | COMPUTER 

| DTYPE CONNECTOR 5 КЕУ | POWER на 

сатта RENS сүн — — 


uat тен CONTATRS 5 SINGLE POLE 7 
sit DR MORMALLY OPEN SWITCHES м 
MEASURES 35" LONG ) 1% 


ы 
li bi 
51.25 Е 
вен |). SE p 


тч 
p+ 
pres 


75 ; 
LE Dg es SAC CONTAINS 6 SINGLE POLE 
кай xo a MEET 
Apple Computer chose GCR technology when designing its | | CONNECTOR | CRYSTAL ] n рома : 
system. Apple's priority appears to have been economy. By җон Wie, SINDEN STYLE ы CASE STYLE CDU THIS SUPPLY Dt e 
using ОСЕ it could put almost all controller functions in soft- х таяй эзге закс [уу avs ano RIA RT 


$550EACH "A ADUT [4350 EACH] $100 EACH. f zaw $10.00 ҒАСН 


ware, which doesn't have recurring costs. GCR also offers 
pretty good density, about the equivalent of MFM, and it uses 
hardware that's less complicated. Apple designs and manu- 
factures its own controllers, which are dedicated to the GCR 
encoding scheme. They are designed to accommodate sec- 
tor sizes of 256 bytes and utilize a checksum EDC. The Apple 


family uses D5 and AA marks. The Appie format family, with © эт unas ДАА 156 CONTACT SPACING 
the exception of the Macintosh, uses the radius sector layout ома zB ^ о л. | $2.00 EACH 10FOR $18 9 
recording method. Apple adopted the fixed-bit-cell method ш 120V INDICATOR 5 STATION 
when it developed the Macintosh. As a result. the Macintosh .P.D.T. on off | =a diim hae 
has more relative data-storage capacity. ыла эч RATED 420 UA 3 "ео repel 
NON mc M чей |5 MOUNTS м эңе 4 mE ‚РОТ $; Ness 
COMMODORE 5 EACH Ў қ PORS: бо : arae Кореа 
Commodore also chose the GCR method, but apparently not 
for economic reasons. It seems Commodore was most in- | МА Site te E гет з TT TN 
terested in squeezing more data onto the disk. Commodore | [TOLL FREE ORDERS «1-800-826-5432 5 STATION 
uses a slightly different GCR conversion than Apple. By using (IN CALIFORNIA: 1-800-256-6666) NON-INTERLOCKING 
а more expensive controller, Commodore sacrificed the | ии Me d 
economy Apple achieved. Both Commodore and Victor man- | ЕШМ АЕНДА ЛЕ ды P DEPENDENTLY 


ufacture their own controllers, but the units are similar enough woven. diu us. 
to be clearly related. They both work with sector sizes of 256 
to 512 bytes and a checksum EDC. The Commodore family 


uses 07- and 08-type marks. Fixed-bit-cell sector families, such FREE SH I EPI NG 
as Commodore, do not need to vary the precompensation | 


from track to track. | 
Within the IBM PC family, there are three fundamentally 
different formats with 8, 9, and 10 sectors, respectively. While 


an IBM PC can read its own 8-, 9-, and 10-ѕесѓіог formats. it 


cannot read those of other families such as Apple and est Coast" Cal Central & East Call" 
Commodore. (800 621- 6221 1800) 654-4058 
—— counts Starting at 3 Box Quantities 


The floppy disk will probably be around for some time since 
nothing else can now challenge its cost-effectiveness. A floppy 
disk can store up to 1 megabyte for about $5, Winchester 
drives can store more than a floppy disk of comparable size. 
but the price is much higher. Winchesters are coming down 
in price but will always be more expensive. Price is also a 
parameter in terms of the controller that works with the flop- 
py disk. Furthermore, the installed base of computers that 
use floppy disks is large. and most owners would be reluc- 
tant to change to a new type of disk if the cost is a new 
computer. 

One of the areas currently being explored is data and for- 
mat conversion. There is a great need for this technology 
but, as yet, it remains on the wish list in most cases. The lack 
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from a name you can trust. 


FRANKLIN 
Advanced Analytics 
Technology 
the "Bonner ............ $ 72 
Ashton-Tate............ Call 
zs: Воо $2 
Utility City ............... 25 


Broderbund 
Bonk Street Writer $ 45 


Cdex 

All Trng Prog's......ea $ 4? 
Central Point 

Copy ЇЇ + ................ 9 34 
Continentol/Arrays, inc. 


j Videotext 
Think Tank ........... ....$ 99 


dBASE li CORNER 
гогон bat 
Abstot ........... PE $289 


Асс 
dose |!............... 8289 
Base ІН.............. Call 
Priday у фило iu $179 
(otter = ^t 
доза Il 

Wries Checks ..... $ 75 


Fox & Goeller 


dOraph. he choo ea pene 91 ор 
Quick Code......... 175 
ФМ. 


МАСІМТОЅН 
CORNER 
ыы т 
Home Acct........... 9 75 
ж ш 
Td сна 5 99 
Main St. 
Moin St Filer........ $225 
Moment 
Microsoft Bosic......$ 99 
Software dr d 
PFS: Fde/Rprt....00 $ 95 
Disk Drivas............ Call 
ae 5 
ӨЛ 399 
3%" декана ........ Call 
Аллея 
Disknttes..............5 49 
eder wel 
Star СРУМ.............. 9295 
infastar Ф w Strbest.. 299 
Мегой 
Cobol-80................. $499 
Fortron-80....... M 45 
Peochtres............... Coll 


vm ва $ 79 

Visi pon Ner pa — oe 
ieee Education - 

Sticky Beor ABC ....... $ 35 


Sticky Васи Numbers. 35 


CP/M 
SOFTWARE 


Formats Available 
All prices below ane for 
В” standard. Other 
tay are available 

subject to 

“Download” fee a 

we minimum 2 weeks 
for dely, Please inquire, 


АП 
“АП Trng Prog’s......ea $ 60 
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CompuView 
"V.Edit 8080 280, 
IBM/PC ................. $130 
*V-Edit CP/M 86......... 160 


GRAAF tà teen eet 


C Bot ee 95 
Р1Л.В0.................... 375 
CPIM Gold Cord wit 
Быр Mgr 5299 
С Long/compiler....... 240 
АН 8" - 86 Version 

of АДһосев................ Сай 

Infocom 
"Deodline................. $ 49 
и -.-: ИИ 
*Suspended.............« 

z hM Masane 3? 

22 

Ф PEACHTREE 

bk to Basics 

Мола Soit- 

wore NES. 

apa 

СІ, AP AR).......... $249 

Series 8 (GL, AP, AR, 

Soles inv., Inv. Con- 

trol, Job Cost, Client 

Post. & Acct'g) 

ю........ $389 

Mark of the Unicom 
"Final Word.............- 8199 

Micro Pro 
"Word Harearen $250 
"IndoStar ?................ 285 
*Pro-Pok (W5, 

ММ, 91, С5)............ $359 
All Others ..... Call 
Microsoft 
Bose В0.................. $239 
Bosc Compiler... 249 
Fortran ВО.,............. 
Cobol p scree mid 449 

"Multiplon................. 149 
"Crosstalk........... ess $109 
*Stotpeok.................-. $365 


Oasis 
The Word Pos. азан £120 
Punctuation & Style... 99 


Sorcim 
*Supercolc |— 0 


iw! Speller, Mader]... $189 


Suga rook 
Dink Doctor cesses S 74 
Scratchpad Plus ........ 129 


T Maker Й.............. $195 


IBM/PC 


Please see CP/M listing. 

All products with on * in 
front are also made f or 
PC/DOS and are priced 


579 

Dato Base Mgr W...... 179 
Apple-IBM Conn... 21% 
BAL Multi-Job каш 9 

programs at once)... $145 
Central Point 
Copy li C wm $34 
Continental/, inc. 
Home Acct Enhncd.... $ 89 


oc -——— Coll 


Digital Resea 

Concurrent CP/M 86 ., $225 
Разса! МТ+ i 84. 375 
Poscal МТ+ DOS...... 299 
DR Logo лл] 99 


Dow Jones 

Market Anolyzer....... $245 

Morket ‘aly o өн 217 

Spreadsheet Link....... 

Есеке, Inc. 

Mocrostot..... ........-.-. $259 

Enertronics 

Enecgraphics ............ $265 

Fastwore Thor (ће 
thought organizer .... $245 


Finances, inc. 
Tox бегіе................. $105 


Financier I .............. 119 


Fox & Geller 
Grolox ТЕТЕ ТИЕ ТК ЕТА $19? 
Ея — p -— Coll 
RGragh ( 

R-bose 4000)........... $215 
FYI 


Graphic/Mosaic 
Software 

Combo u & "Машат, $350 
Integrcted айан у 359 


антен 
Volkswriter рые кы. $179 


Kor бо for 12:3]....... Сай 


Ti Yo FEAR) (256K)...... $139 


бю: CR PRSE RA E OR A E es $149 


R-base Clout............ 169 
R-Writer “.04444ч« 52124254) 119 
Prog Interfoce seneso 319 


Computing 


Peachtree 
PeachText 5000......... $249 


Satelite Software 
aan Perfect wi Sp... $255 


at Ш............› 9247 
SPI Open Access ...... $399 
Star Software - 
Муту T 
Ассо — ` 


С piler - 8086 .... $350 
Bosic Coplin... — 209 


Унісегр................. Call 
Grammatk.............. $ 59 
ИАН 42 
Warmer Software 
Desk Organizer 
clears desk of 7 
iness tasks). ......... $249 


22 and many pe 


ENERGRAPHICS 
by Enertronics 


сөтке interoctive 
gropucs vivan 
Cursor draw 


СРМ Core $259 
Smorterm Й .......... 119 
Z-Card M............. 119 


CCS 7710 
Asmch Serial.......... $109 


Ecat Sdo 
Wild Cord | — ! \- 99 
Microsoft 
16K Ramcard "TT, мене Ё 5 


SoHcord “............... m. 
Prem Soficard (IK)... 

Printer I/F... siad 75 
Dumpling- l6K ......... 169 
ing- GX.......... 
AD/DA... ^. Сай 
Marse System... в24%%9%еежф 5349 

РСР 

4 ACD Appli-Cord - 
88 Cord № К 9429 
Fromatheus 

em —" $159 
459 Ser VF w еме 
AIO-2 Sar/Por .......... 

Por I/F wi cable........ $ 79 


DISPLAY CARDS 
Amdek 
MAI Cord ..........,. $420 


Quadram 
фо — ‚$199 


— Г юрене 
(upgrade) ........... $210 


Tecmar 
Grophic Master..... $499 


POLICY: 


IBM/PC 
BOARDS 


AST Research 
Six Pak + 64K 

exp 384K, YP. Cik) .. $269 
MegaPlus 64K, (Cl/Cat, 

$ Pon, 512K cap 

м? Megapak).......... $267 
Extra ports availoble 

lor us ond ИО 

Plus 1) ( ome, P/S).., $ 40 
5251 (РС to Syst/34, 

36, connection) ‚.. Call 
я 256K up 


pi li 
(5n. m Ciro = 


— АПВ 
ый на 
Floppy Dnve Слігіг.... $169 

wi Por Р... 21 9 
Port. 


Sean Cho Col, ЫР” 
тің Ch/Col, S&P 
Ports, Softwore. .. .. ,, RC 
Quodboard 384 |0К). 
Mocrofozer Stock m 
-РУР ВК (exp 512К)..... $139 
-S/P ӘК lexp 64K)...... 149 


allows Apple SW to 

run on IBAA/PC)....... $449 
Other Producis......... Сай 
Tecmar Products ...... Сай 

Ает 
Baby Blue... $325 
y Blue ll ............. 525 

300A Amber ............ $149 
Color il bat А ‚ 4 
МЕС 


J81201 те. 12: Green..... $169 
J81260- 12" Green ..., 119 
jC1216 RGB ............. 429 


Panasonic 
CTI60 10" comp ...... Coll 


топа тениннучь 


8112 12° HR Green... $195 


b Wiscorsin residents odd 5% for soles tax. 
b Minimum $4.00 for shipping. handling and insurance for 


orders to $200. 


b For orders over $200, add 275% for shipping, handling 


and insurance. 


b /% discount for cash payments. 
b Foreign — add 15% handling & shipping for prepayment. 


iint! money order.) 


> Pnces ore subject to change wathout notice. 
b А) items subject to ovoilobility 


а and feletext/ 


Built-in stereo amp w/ 
Jae Saye 
output) 


MEA аў Coll 


Texan 
ete +4 

J——" $129 
кары. ir HR Ст...., 132 
RGB Vision-1 12" Clr.. 319 
RGB Vruon-3 12" Ck.. 459 


ШЫ 1200A 


12^ HR Plu erae rar $1 59 


Smortmodem 300...... Сай 
Smortmodem 1200 .... Сай 
Smortmodem 1200B. .. 5449 
Novation 

Apple-Cat Е.............. $259 


Orchid Tech 


Ж cack, ram disk, 
disk caching, upg 
able to el). Coll 
Prometheus 
Promodem. .............. $399 
US Robotics 


Auto-D»al 300/1200 ... $459 
9-100 Modem........... 349 


Zoom Telephonics 
Networker w SW..... $109 


904 inc. 
STOPLOCK IIR 
Completely STOPS com- 
puter in boot - 

LOCKS IT UP INTER- 
NALLY OPENS only to 
vald user k LO cade 


WE WELCOME: 


СОС 1800 ............... $229 


Corona 
$ MB Hd w cntrir.... $1495 
10 MB Hd w centri.. 1895 


Corvus НЕ, ырын». Сай 
Davong Hd 4594342494944 Coll 
l- 


Be i Box 

(10 MB removable}... Cali 
Santa Gra Hd....... Сай 
Visto 


Dynoframe Systems 
w/ 5-40 is DD.. Coll 


HALF HIGHS 
Машина Electric . A 


Shugort 
Super 5 (Apple) ....... са 
Teae w/ brackets ...... $210 


Dana/Abati 
(©-2%................... ®429 
Diablo 

630 lc Coll 


SEPTEMBER SPECIAL) 
dep 630 API 

cps, graphics, print- 

wheels (200 tae 


ot thet ine А 
bidir, top/bottom feed, | 
1.344К sid. buffer. 51797 


МАЛЫХ ................... 5810 
MTIL ................--- 595 
ee BER 
NEC 3550.... .... 91625 
Okidata 82.93 +e Coll 
Printek, 

920 S/P кезеген 92097 
Star Micronics......... Coll 
Teletex Т1014........... $499 
Transtar 

TRAD FS наала зда. $659 


T-315 P - Dot Matrix.. 489 
475 


Т-1 Ейнабелазнанойһан 


... and much more. 


ЗА 5" DS, DD Box ... $ 40 
CDC 55499051792099999?259454550€6 $ 24 


Ultra. tics "m 
05, ОО, (Бох/10)....... % 35 
(3 Boxes Driskettes Man.) 


Enter 
PIQO Sweet Р............ $545 
Sweet Р Six Shooter... Сой 


Houston Instruments Со! 


Poanesonic 
VP&BOIP Plotter ....... $1375 


Delta МАСС” 
menn "eas me 6 
Power Director ......... Coll 
97 Cp. —— ‚ $169 
Other Products......... ll 
Kaytronic 
rper Loo — $175 

KB5151.............. 219 
WP KB5151 Dvorak... 219 
SGL Homolite 
Optech CRT filters... Coll 


Street Electronics. .... Coll 
DERE. ео. NN 


Versa Computing 
VersoWhter, uio $23? 


PC m aisle E 
compatible systems 
gre ovoiloble at Oryx. 
For assistance in 
— your needs, 
ical bine: 
We will be happy to 
provide full support 


b Viso, MasterChorge and American Express. (No charge for credit cards) 
> Corporate t or aducotionol volume purchases, please ask for ial occounts 
desk for oditi — 


jonal discount. 


» COD (Add $2.00 per shipment, Cash or certified check required.) 


b Chacks. (Allow 1-2 weeks for clearing.) 


WORKING HOURS: 
Monday-Friday 8:30-6:00 e 


Saturday 10:00- 2:00 e Centro! Time 
Circle 400 for Hardware inquiries. Circle 401 for Software inquiries. Circle 402 for September Specials. 


425 First Street 


ORYX SYSTEMS, INC. 


CRAFTSMEN OF THE NEW TECHNOLOGY 

1 800 826-1589 
PO. Box 1961 
Wousau, Wisconsin 54401 


"For technical austance, order status 
ond in Wisconsin: 715-848-1374 
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(continued from page 151) 
in one working day. 
2. Quality-A team that designs. 
tests, codes, and reviews its own work 
is more likely to catch bugs early and 
test code thoroughly. 


Of course, there are major disadvan- 
tages to teamwork. Two people working 


LOCAL AREA 


ВІС PROJECTS 


together are not necessarily twice as 
fast as someone working alone because 
Of the extra organization and discipline 
needed. A group of two or three is just 
about the right size for most microcom- 
puter projects: more than three can 
spend too much time organizing and 
arguing. If you cannot find anyone who 
wants to work closely with you, at least 


PERIPHERAL NETWORK 


INVITED 


INTERFACE CONVERTERS 


— RS-232 ТО R8-422- FOUA 6! DIRECTIONAL SIGNALS + 100K 
BAUD @ 4K' -9800 BAUD ($3 MI e STANDALONE UNIT 3.57 42 2" 


x 1" » CUSTOM REQUIREMENTS INVITED 


— Н8-222 TO CURRENT LOOP: SWITCHABLE STATES & MODES а 
STANDALONE & RACK MOUNTED е STANDALONE UNIT 35" x 


22" д)" е CUSTOM REQUIREMENTS INVITED 


PRODUCTS 


SHORT HAUL MODEMS (ASYNC & SYNC) 


е 300 BAUD TO 18 2K BAUDFULL DUPLEX ® 110 10 MILES ON TWO 
TWISTED PAIR е SWITCHABLE OTE-DCE = WAWO OTF/DCD 
НАМОЗНАКЕ е W/WO SIGNAL INDICATORS = OPTICALLY 
ISOLATED » STANDALONE & RACK MOUNTED * SELF/HOST 
POWERED е MALE, FEMALE CONNECTORS е DEC УТ100 VERSION 
е STANDALONE UNIT 35" x22^x 1" * CUSTOM REQUIREMENTS 


DATACOMM AIDS (RS-232 8 CENTRONICS) 


е PATCH BOXES е DATA LINE MONITORS е STUNT BOXES е 
BREAKOUT BOXES е GENDER CHANGERS e SURGE PROTEC- 
TORS = FULLY SHIELDED CABLES е CENTRONICS А-В SWITCH е 
CUSTOM REQUIREMENTS INVITED 


DEALERS ANO DISTRIBUTORS WANTED 


[р жей Е L = Е? =" BEEN REMARK DATACOM DIVISION 
СЕА Е = LE 


TECHNOLOGY, INC 


A PUBLIC COMPANY 


148 New York Ave., Највеће, М.Ү, 11743 г (516) 423-1232 / TWX-510-226-0449 
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Circle 345 on inquiry card. 


try to find a friend who is willing to look 
over your design and test the final 
product. 

When you have an estimate of the size 
and difficulty of the project. it is a good 
time to ask yourself these questions: Do 
you have the time and resources to 
complete the project? Can you modity 
(or make do with) an existing software 
package? if you have doubts. develop 
a usabie prototype first, before commit- 
ting yourself to a full-scale project. 

Before you start the project you 
should also consider what resources 
(hardware and software) you will need. 
It is vital to choose a good programming 
environment. [f you do not have the right 
tools. the project will take far longer to 
develop and may be a flop. 


SOFTWARE TOOLS FOR LARGE 
PROJECTS 


Naturally. your choice of tools depends 
on your project. but it is better to be 
cautious and get all the tools you can. 

You should have a reliable operating 
system that supports a good set of util- 
ities and commands for systems pro- 
gramming (such as allowing you to 
create command abbreviations and ex- 
ecute files of commonly used se- 
quences of commands). UNIX, or one 
of its look-alikes, is a good choice. For 
example, you can edit a program while 
waiting for a listing to be printed 
because UNIX supports concurrent user 
tasks. (On the other hand. if that's all you 
need muititasking for. perhaps it would 
be better to buy a good printer buffer.) 

Simple operating systems. like CP/M. 
can hinder your productivity. More re- 
cent operating systems, like Concurrent 
CP/M, are evolving toward UNIX as 
microcomputer users and hardware 
become more sophisticated. 

Another useful tool is a good screen- 
oriented editor that supports global 
searches and changes. Preferably, it 
should be able to handle large files. If 
you use a "virtual" editor—one that buf- 
fers the text on disk during edits—you 
must have reliable disk drives. Virtual 
editors (which include WordStar and 
WordMaster) have been known to die 
right in the middle of the last correction 
in a 2000-line program. 

You also need a production compiler 
for a high-level language that allows you 
to compile large programs in separate 
pieces. This separate compilation feature 


means that you are not faced with а 
long, slow compilation each time you 
make a minor change in a large pro- 
gram. Know your compiler. If you're 
familiar with one brand and you plan on 
its features being available on a new 
computer, you may be disappointed. 
For example, we are familiar with several 
production CP/M Pascal compilers, and 
no two of them accept exactly the same 
language. This is a problem with other 
languages as well. 

There are several things to look for in 
a production compiler. If the language 
in question has a test suite. can the com- 
piler handle everything in it? Read the 
fine print carefully: some compilers will 
fail an entire list of tests just because 
a particular feature is missing. How long 
has the compiler been available? If it's 
new. worry. New compilers often con- 
tain large. hungry bugs. How well sup- 
ported is the compiler? Often, the 
smaller the company, the better the 
quality of support. On the other hand. 
larger companies tend to stay in busi- 
ness longer and have a larger base of 
public-domain tools available for their 
products If you're using a compiler 
you've been familiar with for a long 
time, make sure you know all of its 
features. If you're moving from one 
machine to another, find out just how 
similar they are. Run some small test 
programs, ask another programmer, 
and read the literature for reports on 
new compilers. 

Some compilers for microcomputers 
are not designed to handle programs 
more than several hundred lines long. 
They may die mysteriously on larger 
programs as they run out of space for 


BIG PROJECTS 


names, tables. or code. If a compiler 
won't let you break the program into 
separate pieces. you probably will have 
to either scrap the compiler or stick to 
smaller projects. 

Some languages, such as BASIC and 
Assembler, are not suited to large proj- 
ects at all. If you are going to write hun- 
dreds of lines of code, use a high-level 
language so that you can implement al- 
gorithms and data structures without 
worrying about how to squeeze data 
into fewer words of memory. 

With high-level languages. programs 
are more readable and errors can be 
caught before you even start testing. 
Familiar languages such as Pascal and 
C are good choices, especially if you 
have access to a "good" compiler (i.e. 
a fast compiler that generates efficient 
code and meaningful error messages). 
You should always try to use a portable 
language or language subset in case 
you later decide to move the project to 
a new environment. 

There are many dialects of Pascal, all 
with different conventions for providing 
disk ТЮ (input/output). If your code is 
full of disk МО calls and subtle assump- 
tions about the way disk І/О works, 
transporting that code will be a night- 
mare. The best approach is to avoid 
using nonstandard features when pos- 
sible, and isolate procedures using non- 
standard features so that they are easily 
identifiable and replaceable. 

Another useful tool is a word pro- 
cessor for documentation. It is a good 
idea to keep all documentation on line 
so that you can continually update it. 
If you rely on scraps of illegible hand- 
written notes to track design changes 


Your ВМ Modal 50, 60, 65, 75, 85 or 95 Electronic Typewriter can 
be an RS232 PRINTER or TERMINAL using our Model 5060 
interface. Our Model 300 Interface can even connect your ІВМ 
Electronic typewriter directly into a phone connector to send 


or receive ELECTRONIC MAILI. 


Both Versions can be easily instalied and require NO 


modifications to the typewriter. 


1 CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave, Fountain Valley, CA 92708 (714) 984-9301 


To develop large 
programs you also 
need a good archival 
file system. 


and testing. you will find the software 
much harder to maintain and debug. 

To develop large programs you also 
need a good archival file system. Most 
large computer systems have schemes 
such as daily backups to enable you to 
recover from “crashes” and restore 
earlier versions of your software. It is up 
to you to make sure that your floppy 
disks remain readable—you don't want 
to have to retype 5000 lines of code 
from old listings. Make sure you have 
lots of spare floppy disks and a labeled 
rack or binder to hold them. (Some peo- 
ple even keep copies in different build- 
ings just in case their houses burn 
down.) 

Backups are useful for much more 
than just recovering from crashes. Dur- 
ing testing. fixing one bug may mysteri- 
ously create another one, If you have 
been making a series of fixes, it is 
necessary to determine which fix 
caused the new bug. If you do not have 
copies of all the versions prior to each 
major fix, it can be difficult to find the 
cause of the new bug. 

Some operating systems, such as 
UNIX, provide special tools to help you 
keep track of old versions of your soft- 
ware and easily remake new versions, 
Keeping track of versions is much easier 

(continued) 
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if you always place comments in your 
source code that explain the history of 
the code, and if you keep dated and 
time-stamped listings of old versions for 
security. À typical list of revisions might 
look like: 


4.5] 10 Oct 83 Fixed character I/O 
hangup bug in GET. ..INPUT module. 


MA 


У coMPUTE* 


Low Prices * Low Prices * 


MONITORS 


$138.00 
$159.00 
$179.00 
Best Price 
Besi Price 
Besi Price 
Bes! Price 
Best Price 


Amdek 300 
Amdek 300A 
Amdek 310A 
Amdek Color | 
Amdek Color 1) 
PGS - НХ - 12 
PGS - MAX - 12 
PGS - SR - 12 


PRINTERS 


5499.00 
5699.00 
$465.00 
$765.00 
$950.00 
Best Price 
Best Price 
51850.00 
51999 00 


Epson FX 80 

Epson FX 100 

Okidata 92 A 

Okidata 83 А 

Okidata ML 84 
Okidata 2410 

Toshiba P1351 & 1340 
МЕС Spinwriters 3550 
NEC Spinwriters 7730 
C-lioh Slarwriter A0C PS Best Price 
C-ltoh Printrnastar 55CPS Best Price 
Also available DX-15, HR-25 , НЯ-35 & 
Starmicronics 


DRIVES 


Tandon TM 100-2 $215.00 
Slimline Drives - Your Choice - Toshiba, Hitachi, 


Panasonic $189.00 


4.51a 11 Oct 83 Really fixed 4.51 bug. 
[t was a problem in CHAR... ACCEPT 
procedure. 


DEBUGGING TOOLS 

Some compilers and operating systems 
provide tools to let you locate bugs 
easily. Nothing is more frustrating than 
a program that mysteriously hangs or 


А 427 


SHO DUC. S 


Low Prices * Low Prices 


IBM PC 
INDIVIDUALLY 
CONFIGURED 

CALL FOR LOW PRICES | 
MULTIFUNCTION BOARDS 


$173.00 
$269.00 
$269.00 
$269.00 
$269.00 
$359.00 
Best Price 


AST ГО *Ser & Par 

AST Six Pack 64K 

AST Mega Plus 64K 

AST Combo Бак 
Quadboard 64K 

Hercules Graphic 
Plantronics 

Paradise Multifunction Card 
Orchid - Blossom 

64K Ram Upgrade Kit 


MODEMS 


Best Price 
$50.00 


Hayes Smari Modem 1200 Besi Price 
Hayas Smari Modem 300 Basi Price 
Hayes 12008 Plug in Modem Card Best Price 


HARD DISK FOR IBM PC 


10 MB Hard Disk Sub System includes 
Software, Controller Cables, etc 
Internal 
External 


$999.00 
$1099.00 


Many other products available, Please call for low - low prices! 


2640 Walnut Ave., Unit K, Tustin, CA 92680 
(714) 838-7530, 838-7531, 838-7532 
(714) 838-9503, 838-9504 


Prices & availability subject to change without notice 
ІВМ PC is a registered trademark of IBM Corp. 
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Circle 251 for Dealer inquires. 
Circle 252 for End-User inquiries. 


Best Price | 


crashes, leaving no clue to where it was 
before it died. Many microcomputer 
operating systems offer such helpful 
hints as "STACK OVERFLOW" or МЕ 
LEGAL INSTRUCTION: 

Тһе ideal tool in such circumstances 
is a symbolic debugger, which allows you 
to step through your program an in- 
struction at a time, set breakpoints at 
the start of procedures, and examine 
the values of variables while your pro- 
gram is executing. Of course, you can 
do the same tracing by hand by insert- 
ing print statements everywhere, but a 
symbolic debugger can make life much 
easier, 

Check to see if debugging tools are 
available for your compiler, preferably 
before you buy it. 

Machine-code debuggers that let you 
step through machine instructions and 
peek at memory are less useful than 
symbolic debuggers. To use them you 
have to learn irrelevant details like how 
the compiler allocates memory ad- 
dresses for variables. 

Another useful debugging aid is the 
ability to do run-time checks, such as 
array-bounds checking in Pascal. It is 
also a good idea to design similar con- 
sistency checks into your software to 
simplity debugging and testing later. 
Mever turn off run-time checks just 
because your program is now "work- 
ing” In a complex program. bugs may 
show up later. 

Interpreters and operating systems 
that "dump; or let you examine the 
state of a program when it crashes. are 
also useful. However, dont rely on these 
tools too much. It's often better to throw 
out a module than patch the patches 
patches. 

Naturally, it also is important to have 
adequate hardware resources for the 
project before you get started. Develop- 
ing large software projects js much 
more enjoyable if you have a good fast 
printer, a comfortable keyboard, a 
screen that is not hard on the eyes, and 
a hard disk or RAM {random-access 
read/write memory) disk to speed file 
handling. Nothing is more pointless 
than spending weeks trying to squeeze 
your software to fit into 32K bytes of 
RAM if more memory сап be added to 
your system. Attempting to tailor your 
software to fit arbitrary machine con- 
straints is like push-starting your car to 
avoid buying a new battery. 


If you are short on cash. though. buy- 
ing good software tools should have 
priority over fancy hardware Crisp. 
clean listings will not help if you have 
to do battle with an incomplete, ineffi- 
cient, or poorly documented compiler. 


SPECIFICATION —ТНЕ STRUCTURE 
OF THE SOFTWARE 


The specification phase of software de- 
velopment consists of taking the de- 
scription of what the software should do 
and splitting it into functions that are to 
be performed by separate components, 
or modules. Modules may be imple- 
mented as subroutines. or they may 
consist of a collection of data and sub- 
routines (such as a UCSD Pascal unit). 
This process of breaking down the soft- 
ware into smaller components is often 
called top-down design. Eventually you 
end up with a hierarchy of modules that 
can be illustrated by a structure 
diagram. 

For example, suppose you were going 
to develop your own version of a pop- 
ular arcade game. During the require- 
ments-analysis stage, you might have 
decided to develop and run the system 
using the UCSD Pascal Operating Sys- 
tem for your ІВМ PC and to write the 
code in Pascal. The requirements also 
should describe what the CRT (cathode- 
ray tube) display should look like and 
how players would enter moves. 

As an example, consider a game we'll 
call Consumer. Consumer eats dots on 
a game board while being chased by 
demons. The game has three main 
Operations: setting up the board. Con- 
sumer moves by a player. and moves by 
the demons chasing Consumer. Hence 
the initial specification might be that the 
main-program module has three other 
modules: 


Setup. which resets the display for a 
new game. 

Read. Move, which checks if the 
player has made a move. and 
Demon. Move, which generates 
moves for the demons and perhaps 
other objects like fruit. 


Each of these three modules then can 
be broken down into simpler modules. 
to form a hierarchy of modules. The 
subdivision process stops when a 
module performs a single simple opera- 
tion: for example, a module Update. . 
CRT. which draws a character at some 
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point on the display. The final specifica- 
tion might evolve to look like the struc- 
ture diagram in figure i. A structure 
diagram is not the same as a flowchart. 
A flowchart shows the decisions and 
operations within a module. A structure 
diagram shows the relationship be- 
tween modules. 

All interfaces, or data passed between 


modules, should be included in the 
specification. For example, the interface 
for the module Update СЕТ might 
look like the one shown in figure 2. 


DESIGN — ALGORITHMS AND 
DATA STRUCTURES 


Once you have divided the system into 
(continued) 
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Once you have 

a good design, 
coding should be 
the easiest part 

of the entire project. 


a hierarchy of modules. you can design 
each module. Shared data structures 
should be designed first, using a high- 
level description showing how the data 
is accessed. In selecting algorithms and 
data structures it is important that you 
pick the simplest workable approach. 
Often, designers are tempted to choose 
the fanciest or most efficient designs. 
which invariably take longer to code. 
test. and debug than simpler designs. 

For example. the board for Consumer 
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could be stored in a two-dimensional 
array of characters, where C denoted 
Consumer, W denoted a wall. etc. How- 
ever. a hacker determined to save space 
might have encoded the walls as a two- 
dimensional packed array of Booleans, 
where O denotes a corridor and 1 
denotes a wall. The position of the Con- 
sumer, demons. etc.. could all be stored 
in a short list of coordinates, thus sav- 
ing hundreds of bytes of space. Unfor- 
tunately. the code to move Consumer 
and the demons is now much more 
complex and bug prone. 

Once the system is up and running 
you can always go back and determine 
the most inefficient parts of the system 
and recode them. High-level language 
compilers are smart; dont try to do 
their jobs for them if you dorrt have to. 

A good profiler helps determine where 
your program is wasting its time. Such 
programs can reveal the percentage of 


CONSUMER:A GAME OF EATING DOTS AND BEING CHASED 


SETUP 


ATTRACT. MODE SHOW SCORES 
© 


т) 


CALLED WHEN 
NO PLAYER 1$ 
PRESENT 


READ CONTROLS 


UPDATE OISPLAY 


READ MOVE 
PERFORM PLAYER _ 
MOVE 
(у) 


LEGEND. 


-->(0) MODULE CALLS UPDATE CRT 
mm)» “CAPTIVE” MODULE: THIS 15 THE ONLY CALLING MODULE 


processor time spent in each routine 
giving you a guide to what needs to be 
optimized (rewritten in assembly lan- 
guage, if necessary). However, profiles 
can be deceptive. Most microcomputer 
programs are 1/0 bound. so faster I/O 
may be the key to improved perfor- 
mance. 


CODING 


Once you have a good design. coding 
should be the easiest part of the entire 
project (assuming you already know the 
programming language you are using— 
dont try to learn to use a programming 
language by starting on a large software 
project). 

Naturally. you should try to use good 
programming style. such as meaningful 
identifier names, clear and consistent in- 
dentation, short simple procedures, etc. 
If the language makes it difficult to use 
good programming style then you 


PERFORM, DEMON. 
MOVE 


PERFORM 

FRUIT, MOVE 
(7) 
DETECT COLLISIONS 


HANDLE _ COLLISIONS 


©) 


— di» "COMMAND" MODULE: MORE THAN ONE MODULE CALLS THIS ONE 


D» CALL TO REAL, CONTROLS 


Figure 1: A structure diagram for Consumer. This is not the only “correct” version: many different organizational strategies would work just 
as well. Note that the higher a module appears in the diagram. the closer to the root module its priority. 
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probably have chosen the wrong lan- 
guage. 

Sometimes the major frustrations of 
coding come from the compiler's limita- 
tions. Most microcomputer compilers 
have severe limitations on the max- 
imum size of programs they can handle. 
and they may mysteriously “blow up” 
near the end of a long compilation if 
you have too many identifiers. pro- 
cedures, or nested loops. Try to use 
separate compilation and avoid mono- 
lithic programs. 

On a large project you should avoid 
using programming "tricks" such as 
writing lots of assembly-language 
subroutines to make your code fast, or 
using overlays (reusing memory to save 
space) Debugging and maintaining 
tricky code is very difficult. And micro- 
computers are becoming faster with 
more memory. so the tricks may Бе un- 
necessary if you just upgrade your 
hardware. 


TESTING 


Testing is much easier if you test each 
component of the software separately. 
For example. in developing Consumer 
you first should test the routine Up- 
date CRT. then Setup, etc. Such incre- 
mental testing makes it much easier to 
locate bugs when they occur. 

Usually it is impossible to test every 
combination of inputs and events (im- 
agine trying to test every possible move 
on every possible game board). The 
best approach is to test a selection of 
inputs including all exceptional cases, 
such as two demons colliding. 

Once you have uncovered. or “loca- 
lized.” a bug in a particular module. 
there are two approaches to correcting 
the bug. The first is to make the 
minimum change in the code necessary 
to correct the error. This approach 
works well when the bug is small. sim- 
ple and localized. such as a typo- 
graphical error. 

The second way to correct a bug is to 
rewrite the entire module. If the bug is 
subtle or caused by design flaws or 
tricky code. then it may be better to 
recode the module. If it has been a long 
time since you wrote the module and 
it is poorly documented. then it may be 
easier to recode than to try to under- 
stand what the code is doing. 

Never let your sense of pride prevent 
you from throwing out poor code. The 


Update. СЕТ 


Description: Draws а new char at location ircoord.y-coord) on the screen. 10.0) Е the top left- 
hand corner and 123.79) Is the bottom right-hand corner. 


Parameters: 


NAME 
x... coord: 
IN y—coord: 
IN symbol: 
OUT ok: 


DIRECTION 
IN 


Figure 2: The Update. CRT interface. 


tricky bug you managed to correct may 
not be the last or. worse. may introduce 
other subtle bugs. 

One of the best strategies for testing 
is to get a friend to use your software 
after you are convinced it is working (in 
industry this is known as beta testing). 
Do this as early as you can. Often an- 
other person will attempt to use your 
software in ways you would never have 
expected and consequently uncover 
more bugs for you. 


MAINTENANCE 


Maintenance consists of adapting the 
software to new environments (new user 
requirements, new hardware, or new 
software) and fixing bugs not found dur- 
ing testing (or ignoring them by con- 
sidering them undocumented “Геа- 
tures" of the software]. 

Even if you only intend to use the soft- 
ware yourself, you may face mainte- 
nance problems. such as moving your 
software to a new microcomputer. Main- 
tenance of major commercial software 
products is a complex, expensive opera- 
tion. involving hotlines for angry users. 
bug reports and fixes, and new versions 
and releases. 

Fortunately you can minimize the 
time you need to spend in maintaining 
software by following three simple 
principles. 

First. document ewrything you do іт- 
mediately! Documentation is not some- 
thing you should ignore until the proj- 
ect is over or it will never get done prop- 
erly. Documentation includes not only 
the user manual but also the design 
diagrams and design changes. com- 
mented code and data structures. and 
a progress log of testing and bug fixes. 
Without good documentation it is dif- 
ficult for even the original software 
developer to remember how to modify 
the code or fix bugs easily without in- 


DESCRIPTION 
the rcoordinate for the character 
the y-coordinate for the character 
Character to draw on the screen 
false if the character could not be output at (r-coord.g-coord) 


troducing new bugs. It's almost impos- 
sible for anyone else to do the job. 

Second. do a thorough job of design- 
ing. coding. and testing in the first place. 

And third, keep all your old test data 
and try every modified version of the 
software on all the old test data to make 
sure everything still works. 

If your software is to be marketed it 
is important to try to make the user 
interface foolproof and to provide good 
documentation for novice users. 


WHAT Now? 


There is much more to the subject of 
software engineering than we've 
covered here. Many software-engineer- 
ing techniques are mainly useful for 
large commercial projects. However, by 
learning more about the techniques ap- 
plicable to microcomputer software 
projects, you can increase the chance 
of being successful in projects you 
undertake. The books listed in the Ref- 
erences section provide good guide- 
lines for developing software. Unfor- 
tunately, there is no one "software engi- 
neering bible" that contains everything 
you need to know, so you will have to 
pick and choose. Most of the books 
listed are in fairly wide circulation and 
are probably available in college 
libraries and bookstores. № 
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#161. New York: SpringerMerlag. 
1983; 212 pages, 16.5 by 24.3 
cm, softcover, ISBN 0-387- 
12695-3. S11. 


DATA PROCESSING Locic, Laura 
Saret. New York: McGraw-Hill, 
1984: 336 pages. 18.3 by 23.3 
cm. softcover, ISBN 0-07- 
054723-8. 518.95. 


DESIGN AND IMPLEMENTATION OF 
DISTRIBUTED-PROCESSING SYS- 
TEMS, C. Bradley Tashenberg. 
New York: American Manage- 
ment Associations, 1984; 256 
pages, 15.8 by 23.3 cm, hard- 
cover, ISBN 0-8144-5780-0, 
$39.95. 


EASY PROGRAMMING WITH THE 
Tloo/4A. Richard Guenette and 
lames Vogel. Cambridge. MA: 
Birkhauser Boston. 1984: 208 
(continued) 
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pages 16 by 23 3 cm. softcover. 
ISBN О-8176-3166-6. 51095. 


THE ELECTRONIC MONEY 
MACHINE, the Haven Group. 
New York Avon Books. 1984: 
240 pages. 13.5 by 203 cm. 
softcover, ISBN 0-380-867 51-6. 
$5.95 


ELECTRONIC SYSTEMS EFFECTIVE- 
NESS AND LIFE CYCLE COSTING, 
J. К. Skwirzynski ed New York: 
Springer-Verlag. 1983; 752 
pages. 16.8 by 24 8 cm. hard- 
cover, ISBN 0-387-12287-7, 

$51 50 


THE ELEMENTARY COMMODORE 
64. William B. Sanders. 
Chatsworth. CA: Datamost. 

1983. 232 pages. 148 by 21 cm. 
spiral-bound. ISBN 0-88190- 
001-Х. $14.95 


ENGINEERING GRAPHICS, William 
P. Spence. Englewood Cliffs, МІ: 
Prentice-Hall, 1984: 784 pages. 
22 by 28.3 cm. hardcover. ISBN 
0-13-278879-9 $29.95 


EVERYONE'S GUIDE TO BASIC, the 
editors of Consumer Guide. New 
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York: Beekman House. 1984, 80 
pages. 21 by 27.5 cm. spiral- 
bound. ISBN 0-517-41594-1, 

54 98 


FINANCIAL CALCS FOR LOTUS 
123. Robert E. Williams. 
Englewood Cliffs, NJ. Prentice- 
Hall. 1983: 176 pages. 21 by 
27 3 cm. softcover. ISBN 0-13- 
687732-Х. $28.95. Includes 
Порру disk. 


THE FiRST FAMILY COMPUTER 
Book. Ed & Stevie Baldwin and 
К. Bruce Fingerle. Radnor, PA: 
Chilton Book Co.. 1984: 240 
pages. 18.5 by 22.8 cm. soft- 
cover. ISBN 0-8019-7498-4. 
$12.95 


THE FUTURE OF VIDEOTEXT. 
Efrem Sigel Englewood Cliffs, 
М! Prentice-Hall. 1983: 208 
pages. 15.3 by 22.8 cm. soft- 
cover. ISBN 0-13-3457 69-9, 
59.95. 


ІВМ BASIC User's HANDBOOK. 
the staff of Weber Systems Inc. 
New York Ballantine Books. 
1983, 360 pages. 14 by 21 3 cm. 


softcover, ISBN 0-345-3] 593-6. 
$9 95 


THE ІВМ/РС & 123. James E. 
Kelly Ir. Wayne РА Banbury 
Books. 1983: 318 pages. 17.8 by 
23 3 cm. spiral-bound. ISBN 0- 
88693-032-4, $39.95 


IBM PC & XT USERS HANDBOOK, 
the staff of Weber Systems Inc 
New York: Ballantine Books. 
1983. 296 pages, 14 by 21.3 cm. 
softcover. ISBN 0-345-31592-8. 
$9.95 


INMOS LiMITED OCCAM PRO- 
GRAMMING MANUAL. C А. В. 
Hoare. ed. Englewood Cliffs, NI: 
Prentice-Hall International. 1984, 
96 pages. 15 by 22.8 cm. soft- 
cover, ISBN 0-13-629296-8. 
$16.95. 


АМ INFORMATION SYSTEM 
MANIFESTO, James Martin. Engle- 
wood Cliffs М): Prentice-Hall, 
1984. 320 pages. 18 3 by 24.3 
cm hardcover. ISBN 0-13- 
464769-6. 537 95 


INFORMATION SYSTEMS SECURITY, 
Royal P. Fisher. Englewood 


Cliffs. Nj: Prentice-Hall. 1984. 
256 pages. 15.8 by 23.5 cm. 
hardcover. ISBN 0-13-4647274. 
$24.95. 


INFORMATION TECHNOLOGY AND 
CIVILIZATION, Hiroshi Inose and 
lohn R Pierce New York: W. H 
Freernan and Co. 1984: 288 
pages. 16.8 by 23.5 cm. soft- 
cover. ISBN 0-7167-1515-5. 

59 95. 


INTRODUCTION TO COMPUTERS 
AND INFORMATION PROCESSING. 
Larry Long. Englewood Cliffs, 
NJ: Prentice-Hall. 1984; 592 
pages. 18.8 by 23 cm. softcover. 
ISBN 0-13-480419-8. 524.95. 


AN INTRODUCTION TO SYSTEM 
PROGRAMMING BASED ON THE 
РОР-11, Derrick Morris. New 
York: SpringerVerlag. 1983: 200 
pages. 15.3 by 23.3 cm, soft 
cover, ISBN 0-387-91230-4, 
$16.80. 


KAvPRO USERS HANDBOOK. the 
staff of Weber Systems Inc. New 
York: Ballantine Books, 1983: 
312 pages. 14 by 21.5 cm. soft- 
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cover. ISBN 0-345-31595-2. 
$9.95. 


КІ05 TO Ktbs ON THE COLOR 
COMPUTER, Billy Sanders and 
Sam Edge. Chatsworth, СА: 
Datamost, 1983. 160 pages. 29.8 
by 21 em, softcover. ISBN O- 
88190-231-4. $9.95. 


Loca, Networks, William 
Stallings New York: Macmilian 
Publishing. 1983: 400 pages. 16 
by 24.3 cm. hardcover. ISBN 0- 
02-415460-1. $29.95 


MICROCOMPUTER COMMUNICA 
TIONS: A WINDOW ON THE 
WORLD, Barbara E. McMullen 
and tohn F. McMullen New 
York: John Wiley & Sons. 1983. 
160 pages. 17 by 25.3 cm, soft- 
cover, ISBN 0-471-87335-7. 
$14.95. 


MICROCOMPUTERS FOR [м 
SURANCE PROFESSIONALS, 
Christina |. McClung. lohn А. 
Guerrieri. and Kenneth А. 
McClung Jr. New York: John 
Wiley & Sons 1984: 144 pages. 
17 by 25.3 cm, softcover. ISBN 
0-471-89721-3. $14.95 


MICROCOMPUTERS FOR [NVEST 
MENT PROFESSIONALS. Christina 
J. McClung. john A. Guerrieri. 
and Kenneth А. McClung Ir. 
New York: John Wiley & Sons, 


1984: 160 pages, 17 by 25.3 cm. 


softcover, ISBN 0-471-89720-5, 
$10.95. 


MICROCOMPUTERS FOR LEGAL 
PROFESSIONALS, Christina |. 
McClung, John A. Guerrieri, and 
Kenneth A. McClung Ir. New 
York: John Wiley & Sons, 1984: 
160 pages. 17 by 25.3 cm, soft- 
cover, ISBN 0-471-89723-X, 
$14.95. 


MICROPROCESSOR SYSTEM 
DESIGN CONCEPTS. Nikitas A. 
Alexandridis. Rockville, MD: 
Computer Science Press. 1984, 
640 pages. 15.8 by 23.5 ст, 
hardcover, ISBN 0-914894-66-8. 
$32.95. 


THE MUSICIAN AND THE MICRO, 
Ray Hammond. New York: Ster- 
ling Publishing Co. 1983: 192 
pages. 13.8 by 21.5 cm. soft- 
cover, ISBN 0-7137-1299-4, 
$8.95. 


ON CONCEPTUAL MODELLING, 
Michael L. Brodie. John 
Mylopoulos, and Joachim W. 
Schmidt. eds New York: 
Springer-Verlag, 1984; 528 
pages. 15.8 by 24 ст, hard- 
cover, ISBN 0-387-90842-0, 528 


12-3 FOR BUSINESS. Douglas 


Ford Cobb and Leith Anderson. 
Indianapolis, IN: Que Corp.. 
1984: 356 pages. 18.8 by 23.5 
cm. softcover, ISBN 0-88022- 
038-4, 514,95. 


OVERCOMING COMPUTER IL 
LITERACY, Susan Curran and Ray 
Curnow. New York: Penguin 
Books. 1983; 462 pages. 14.3 by 
21 cm, softcover. ISBN 0-14- 
007159-8. $12.95. 


Source, Randall Hyde 
Chatsworth. CA: Datamost. 
1983, 464 pages, 13.5 by 20.8 
cm. softcover, ISBN 0-88190- 
004-4, 524 95 


PCIR. THE AFFORDABLE IBM. А 
GUIDE TO BASIC PROGRAMMING. 
Robert W. Stat. Wayne. PA: Ban- 
bury Books. 1984; 318 pages. 
18.5 by 23.5 cm. spiral-bound, 
ISBN 0-88693-004-9. $29.95. In- 
cludes floppy disk. 


PASCAL FOR THE APPLE. lain 
MacCallum. Englewood Cliffs. 
МІ: Prentice-Hall, 1983: 512 
pages. 17.3 by 23.3 ст, soft- 
cover. ISBN O-13-652909-7, 
524 95. Includes Порру disk 


PASCAL FOR THE ІВМ PERSONAL 
COMPUTER, Ted G. Lewis. 
Reading. MA: Addi 

1983, 416 pages, 18.5 by 23. 3 
ст, softcover, ISBN 0-201- 
05464-7, $15.95. 


PORTABLE COMPUTERS, Sheldon 
Crop and Doug Mosher. 
Berkeley. CA: Sybex. 1984: 128 
pages, 15 Бу 22.8 ст, softcover. 
ISBN 0-89588-144-6, $17.95. 


THE POWER OF. CALC RESULT FOR 
THE COMMODORE ба. Robert E. 
Williams. Englewood Cliffs NJ: 
Prentice-Hall, 1983; 200 pages. 
15.3 by 22.8 cm. softcover, ISBN 
0-13-687773-7, 514.95. 


THE POWER оғ: FINANCIAL CAL: 
CULATIONS FOR MULTIPLAN, 
Robert E. Williams £nglewood 
Cliffs, Nj: Prentice-Hall, 1983: 
184 pages. 21 by 27.3 cm, soft- 
cover. ISBN 0-13-687724-9, 
$28.95. Includes floppy disk. 


THE POWER OF: MULTIPLAN, 
Robert E. Williams. Englewood 
Cliffs, NJ: Prentice-Hall, 1982: 
176 pages. 21.3 by 27.3 cm, 
Softcover, ISBN 0-13-687765-6, 
$28 95. Includes floppy disk. 


PRACTICAL PASCAL FOR MICRO- 
COMPUTERS, Roger Graham. New 
York: John Wiley & Sons. 1983, 
240 pages. [7.3 by 25.3 ст, 
softcover. ISBN 0-471-88234-8, 
$14.95. 
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64K S100 STATIC RAM 
$1999 | 


NEW! 


LOW POWER! 
RAM OR EPROM! 


„ea РЄ BOARO | 
WITH DOCUMENTATION 
I FEA 


TURES: 
SUPPORT ICs + CAPS * Une ew КВ Ж 2018 of LEER. RAMs. 


$17.50 * Fully supports | 24 
БАК dr m epproxiemalely 500 МА. 
а азға 
FULL SOCKET SET =| 200 NS RAMS ere slanderd. (TOSHIBA тоне 
$14.50 OR YOUR HIGH 


ТММ 20166 a» (ая! oo 100 NS. 
SPEED APPLICATI ONS. s.) 


FULLY SUPPORTS THE 


= SUPPORTS PH BOTH LOWER 32K 
та> E $100 өте Là c slt айы 
ANDARD т 1 "LE 
t the top 16900 M AND A ҮЕ 
(А8 PROPOSED) e icem сылақ «Абы іс P VE) тау 
FOR 56K KIT $185 any possible con wilh your system monilor, 


trotior, 

e Partect for imali systems since BOTH RAM and 
EPROM mey co-extsl of the same board. 

е BOARO тау be рагу populated as 58K. 


ASSEMBLED AND 
TESTED ADD $50 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT- 00" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN VOUR COMP UTER '5 PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
e MK он сені using + БУ бАК 
е on ; + 

DAAM 


е еде sal Intel 8703-1 LS) Memory 
4 ПО 


№ > одақ алауға Әде қый 
4 Salectnsig VO Ports, 
Ba". Runs оп 8080 ог 240 $100 machines 
* Up fo ELB-100 boards can ba run 
А. logether for 2 Meg. о! On Line Sold 
|% State Disk Storage. 
fama) = Provisions for Battery bach- 
РЕ е Software io male the LS- :300 lo your 
4 CHM" 22 DOS н supplied. 
» Тһе 19-100 provides an increase in 
speed ol up 10 7 10 10 times on Dish 
‚ Зена he 


our price! You could pay 
7 up te 3 times as тоел tor similar 


534909 


818-100 (FULL 258K KIT) 


(WITH CP/M* 2.2 
PATCHES AND INSTALL 


PROGRAM ON DISKETTE) 


69% 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST 2-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCI! KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH FE MODEM FOR USE WITHAN'Y OF THE PHONE-LINE COMPUTER 


capabilities 
- 85222 at 1& BAUD Asias Нот 75 
lo 18.200. 

е 24 х BO atandard format (60 м. 

e Optional formals from 26 = 80 

Cic nile 


a Higher дегені tormat require 
3 абап и 36118 RAMS ^ 

* User N.S. INS 8250 BAUD Rate 
Gen and USART combo С. 

e 3 Terminai Emulsion doo ее 


ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST. 


ша Dip Switch seleclable. These 
ina 2 the LSLADMSA, the Heath BLANK PCB WITH 2716 
з — et pon Video CHAR. ROM, 2732 MON. ROM 
ф 
% y polarity à ay $5995 
т бта Size: 6 5 x 9 Inches. 
Ы Â tower come wis 2 
сүт М SOURCE DISKETTE - ADD $10_ 
* Requires Per. АВС heyboerd. SET OF 2 CRYSTALS - ADD $7.50 


WITH 8 ІН. 


«9% 91299 
Digital Research Computers 


P. О. BOX 461565 » GARLAND, TEXAS 75046 • (214) 271-3538 


(COMPLETE KIT, 
й ZRT-80 p^ VIDEO RAM) 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75€ handling. No C.O.D. We accept Visa and Master- 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 20% P & H. Orders over $50 add 856 for insurance. 
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HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE., BROOKLYN. NY 11223 
Bet. Ave. ТА U 
OPEN SUN. 10-4 MON.-THURS. 9-6 FAL 9-3 
TO OROER CALL TOLL FREE 
800-441-1144 OR 800-VIDEO84 OR 212-627-1000 

IBM-PC 
бак 
05-00 Disk Drive 
Control Card 


51449% 
APPLE 2е 
5839" 


Okidata 92 


ӛз5ӛіз IT] 
ВЕТКЕ 


У 
eg: 


PC? t 
FILE 1OCRIVE — 0499 


TELETEX 1014 


ALL PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


BURN YOUR REFERENCE CARDS! 


Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 


O Maintains a dats base of references 


О Searches for any combination of authors, years of publication, 
reference titie (er any words in the thie), and topics covered 
by the reference 


О Formats bibliographies exactly ss you want them 
C] Alphabetizes references C) Menu driven dialogue 
О Abbreviates jeurnal titles C) Compact storage format 


CJ Runs on any video terminal! C 20 lines of comments tor 
and printer each referanca 


IBM PC/XT, MS-DOS, CP/M 80 ... 51 9500 


RT-11, TSX-Plus, RSX-11 ........ 5250% 


VAX/VMS (native mode) ......... 89090 


ANY 
MANUA 

тем 5209 
322 Prospect Ave., Hartford, CT 06106 

(203) 247-8500 


Connecticut residents add 7*4 sales tax 


ийм 5199 
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BOOKS RECEIVED 


PROGRAMMING YOUR COM- 
MODORE 64 iN BASIC. Mario |. 
Eisenbacher. Englewood Cliffs. 
М): Prentice-Hall. 1984: 256 
pages 15 by 22.8 cm, softcover, 
ISBN 0-13-729723-8, 512 95. 


PROPORTIONAL SPACING ON 
WORDSTAR, Fairport. NY: Writing 
Consultants. 1983: 88 pages. 
215 by 28 cm, spiral-bound. 
ISBN-none, $19.95, 


THE RADIO SHACK NOTEBOOK 
COMPUTER. Orson Kellogg. 
Berkeley CA: Sybex. 1984: 144 
pages. 15.3 by 22.8 cm. soft- 
cover. ISBN 0-89588-150-0. 
$8.95. 


SCIENTIFIC PASCAL. Harley 
Flanders. Reston, VA: Reston 
Publishing Co, 1984 578 pages. 
17.3 by 23.8 cm. softcover. ISBN 
0-8359-6931-2, $21.95 


THE SECRET GUIDE TO CoM- 
PUTERS, Russ Walter Cambridge. 
MA: Birkhauser Boston, 1984: 
352 pages. 21.5 by 27.8 cm. 
softcover. ISBN 0-8176-3190-9, 
$14.95. 


SELF-ORGANIZATION AND ASSO- 
CIATIVE MEMORY, Teuvo 
Kohonen. New York: Springer- 
Verlag. 1984: 272 pages. 16 by 
23.8 ст, hardcover, ISBN 0-387- 
12165-X, $29. 


STANDARDS AND PROCEDURES 
FOR SYSTEMS DOCUMENTATION. 
Andrew W. Poschmann. New 
York: American Management. 
Associations. 1984: 352 pages. 
21.5 by 27.8 cm. spiral-bound, 
ISBN 0-8144-7015-7. $34.95. 


THE SUPERCALC PROGRAM MADE 
Easy. Chris Wood. Berkeley, CA: 
Osborne/McGraw-Hill, 1984: 320 
pages. 18.5 by 23.3 cm. soft- 
cover. ISBN 0-931988-88-8. 
$12.95. 


TEACH YOURSELF APPLE BASIC. 
Peter Mears. Reading. МА: 
Addison-Wesley. 1983; 235 
pages. 18.8 by 24.3 cm. spiral- 
bound. ISBN 0-201-05218-0, 
$34.95. includes floppy disk. 


Тм HARTNELLS GIANT BOOK OF 
COMPUTER GAMES, Tim Hartnell 
New York: Ballantine Books, 
1984, 398 pages. 15.3 by 22.8 
cm, softcover, ISBN 0-345- 
31609-6, $7.95. 


THE TIMEX SINCLAIR 2068 Ex- 
PLORED, Tim Hartnel! New York 
John Wiley & Sons. 1984: 192 
pages, 17.3 by 25.3 cm. soft- 
cover, ISBN 0-471-89099-5, 
512.95 


UNDERSTANDING dBASE 11, Alan 


Simpson Berkeley, CA: Sybex. 
1984. 288 pages. 17.8 by 22.8 
cm, softcover. ISBN 0-89588- 
147-0, 522.95. 


UP AND RUNNING. Jess W. Curry 
Ir. and David M. Bonner. Engle- 
wood Cliffs Nj: Prentice-Hall, 
1984. 160 pages. 17.3 by 23.3 
cm. softcover. ISBN 0-13- 
937715-8. $9.95 


USING APPLE BUSINESS COM- 
PUTERS, Kenniston W. Lord Ir. 
New York: Van Nostrand 
Reinhold. 1984. 334 pages. 14.8 
by 22.8 cm. softcover. ISBN © 
442-25933-6. $14.50. 


USING THE COMMODORE 64 IN 
THE Home. Hank Librach and 
Bill L. Behrendt. Englewood 
Cliffs, NJ: Prentice-Hall. 1983: 
ПО pages. 15 Бу 22.8 cm. soft- 
cover. ISBN 0-13-940099-0. 
529.95. Includes floppy disk. 


UsiNG COMPUTER INFORMATION 
SERVICES. Larry Sturtz and Jeff 
Williams. Indianapolis. IN: 
Howard W. Sams & Ca. 1983: 
240 pages. 13.5 by 21.5 cm. 
softcover, ISBN 0-672-21997-2 
$12.95. 


USING THE 1BM PERSONAL COM- 
PUTER: VISICALC, Robert Crowley 
New York: Holt. Rinehart and 
Winston, 1983; 240 pages. 17.8 
by 23.5 cm. softcover. ISBN 0- 
03-062634-Х, 519.95. 


VAX/VMS INTERNALS AND DATA 
STRUCTURES. Lawrence |. Kenah 
and Simon F Bate. Burlington, 
MA: Digital Press, 1984: 816 
pages. 16.5 by 25.3 ст, soft- 
cover. ISBN 0-932376-52-5, $45 


VIC-20 User's HANDBOOK, the 
staff of Weber Systems Inc. New 
York: Ballantine Books. 1983, 
280 pages, 14 by 21.3 cm. soft- 
cover. ISBN 0-345-31591-Х. 
$9.95. 


THE WHOLE-TRUTH HOME COM- 
PUTER HANDBOOK, Charles Platt 
New York: Avon Books, 1984, 
208 pages. 13.3 by 20.3 cm, 
softcover. ISBN 0-380-867 36-2. 
$5.95. 


WORKING WITH КТІ, David 
Beaumont. Anne Summerfield. 
and Julie Wright Bedford. MA: 
Digital Press. 1983: 224 pages. 
17.8 by 23.5 cm. softcover, ISBN 
0-932376-31-2 SI9 


А WRITERS GUIDE TO Worp PRO 
cessors, Shirley Blagi. Engle- 
wood Cliffs, МІ: Prentice-Hall, 
1984; 176 pages. 15 by 22.8 cm. 
softcover. ISBN 0-13-971713-7, 
$6.95. Ш 


PROGRAMMING INSIGHT 


DICTIONARY 
COMPRESSION AND 
DECOMPRESSION 


RECENTLY. І FACED the problern of de- 
veloping an algorithm for manipulating 
a dictionary in computer-readable form. 
As you can imagine standard ASCII 
{American National Standard Code for 
Information Interchange} text files for 
even a small dictlonary can consume a 
lot of storage space. | needed a method 
for storing large numbers of alphabeti- 
cally sorted words as efficiently as 
possible. 

І approached the problem with two 
goals: (1) to find a fast and simple 
algorithm able to reduce a dictionary to 
a compact form and then reconstruct it. 
and (2) to choose a compression 
scheme that produces a compressed 
file that is directly printable and editable 
as ordinary ASCII text. 

Both these goals argued against 
schemes that reduce the number of bits 
used to represent an individual charac- 
ter. (Early teletypes, for example, used 
just five bits to code the alphabet and 
common punctuation.) Instead, 1 chose 
an algorithm that takes advantage of the 
fact that words in a dictionary, being in 
alphabetical order, tend to start with the 
same letters as their neighboring 


entries. 
The compression scheme works as 


BY ERIC DUNN 


An elegant algorithm 


follows: each word in the compressed 
dictionary starts with a digit that in- 
dicates how many characters should be 
copied from the preceding word in the 
dictionary. The rest of the letters for the 
word follow the digit. (The range of 
digits from 0 to 9 is extended іп ASCII 
sequence with a colon (:) interpreted as 
10, a semicolon (3 interpreted as 11, 
and 5o on.) For example, if the original 
dictionary contained only three words: 


ant« CR > «LF- 
apple« CR 2 <LF> 
application « CR > «LF2 


it would be compressed as follows: 
OantIpple4ication « CR 2 «LF > 


The words are output on one line until 
a prespecified right margin is reached. 
so an additional savings of space is 
achieved from needing fewer «CR» 
<LF> pairs Note that the compressed 
words are still legible, after a fashion. 

The C-Janguage program Compr (see 
listing 1) carries out this compression 
Eric Dunn is a consultant with Bain and Com- 
pany and writes programs using his Heath H-11. 
He can be reached at 2260 St. Francis Drive, 
Palo Alto. CA 94303. 


algorithm on alphabetically ordered 
ASCII text files with one word per line. 
The dictionary must be all lowercase or 
all uppercase. The complementary pro- 
gram Dcomp (see listing 2) performs the 
inverse function—it produces an ASCII 
text file with one word per line from a 
fiie that has been compressed by 
Compr. 

In the example shown above. the orig- 
inal dictionary contains 25 characters 
and the compressed version contains 
19, for a space savings of only 24 per- 
cent. in practice, though, entries in an 
actual dictionary will be much closer to 
each other, lexicographically speaking, 
than those in this example. and the sav- 
ings greater. In a dictionary of about 
3000 words, | have observed a space 
savings of about 50 percent. With a 
larger dictionary, the compression ratio 
is even greater. 

Naturally, If the goal of keeping the 
dictionary in readable form were aban- 
doned, significant further reductions 
could be obtained. For example, repre- 
senting characters and digits as six bits 
and eliminating all « CR >» <LF > pairs 
would compress the dictionary an ad- 
ditional 25 percent or more, Even fur- 

(continued) 
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BAUD MODEMS BAUD 


HAYES SMARTMODEM 1200 .... $479 
SIGNALMAN . .Free ‘SOURCE’ sign-on 
"MARK 12 300/1200 Auto Dial/Ana .$279 
MARK 7 300 Baud Auto Dial/Ans .. .999 
VOLKSMODEM 300 Baud.......... 559 
US ROBOTICS..3001200 Auto Dial/Ans 

"эзет е $399 
“PASSWORD” with cables, spkr $339 
_ T—— ...... ...-%219 


"Hayes Compatible’ 
Marux PRINTERS оби 


GEMIN! Жік 120 hics $289 


COMPUTERS 
ВМ САН. Columbia РС. 
HARD CHSKS Corona ne 
ng Edge PORTABLES TAMA РС 


IMAGE COMPUTERS 
PO, Box 1164. Cardiff, СА 92007 


CALL TO ORDER: 
—€— VISA/MC 
(619) 436-7669 s 


ADD 3% 


SPECTACULAR 
БЕШИ LOWEST PRICES 
maxell DISKS 


LIFETIME WARRANTY 


5180" =z $940" 


514" MDI-DDM SS/DD/S6TP1 .. 

5%” MD2-DDM DS/DD/96TP! . ү 30 
8" FD-i 5550 or DD......... 92,85 
8" FD-2 DVDD.......... s... $3.30 


1-800-328-3472 


Dealer inquirias inviled. COD's and charge 
cards accepted. All orders shipped irom 


stock within 24 hrs 
M 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


Circle 273 on inquiry card. 


A Spooler that 
will Spoil You 


| Addmaster Paper Tape Handler | 
with Big New 714" Reels 


Optional serial interfaces tor RS232C or TTY 
or parallel interlace/TTL X-on/X-off 

сара Шу, bi-directional reading and slew. 
reads 156 CPS, rewinds 200 CPS. Staps on 
character, contains power supply and 
Addmaster Model 601 paper tepe reader. 
Sensibly priced. Addmaster Corporation, 
418 Junipera Serra Drive, San Gabriel, CA 
91775. (213) 285-1121. 


Circle 7 on inquiry card. 


PROGRAMMING INSIGHT 


Listing 1: The Compr program. 


I” COMPR “| 

иінін діні CORA ооо аи ооо a иена аиа шш ы a / 
/* Reads ап alphabetized Не (1 word per line) from stdin, “/ 
1" Writes a compressed version ol rhe file on stdout. М 
іе ы 
/* Words in the output file are preceded by а count of “/ 
i" characters identical to the previous word + an offset ч 
f° of 48 (ASCII "O'], and these Identical characters are «j 
i* omitted. Multiple words are output on each line until “/ 
і» column QUTWIDTH is reached: at this point. the current “/ 
/* word is made the last on the line by printing ‘fn’ “| 
[* aj 


дыни | 


finclude <stdio.h>» 


#édefine INWIDTH 80 
#define OUTWIDTH 60 


i» INWIDTH is the maximum length of an Input line “| 

|“ OUTWIDTH is the last column on which an output word will start °/ 

main () 

{ 

char save(INWIDTHI: /* Storage for previous word read “! 

char — word[|INWIDTHI: i* Holds current words */ 

register char *s: [е Pointer to current word */ 

register char "t /* Pointer to previous word */ 

int chroount: l° Count of chrs same in ‘save’ and ‘buffer’ "/ 

int linelen: /* Length of output line */ 

savel) = “Ұұу; i^ initialize previous word to null */ 

lineien = 0; /* Initialize output line length as О */ 

whileigetsiword)} /* Get a line from *! 
t Ғғ өйте. a wordi */ 
Sm &word:t бате: /* Set polnters aj 
chrcount = 0: /* Clear counter be 

while °С [= О) 55 194 + == *t**)l /* Count y 

chrcount + +; "е ‘identical chs 9 
printf( с s" chreount+ 0 &wordichreount]): /* Print code & word *! 
linelen += | + strieniwordiehrecounth: /* Count output width / 
Il (linelen > = OUTWIDTH) /* At right margin . ~ 
(linelen = 0: perinti ^n") fe. print CR “/ 

strcpyisave. word); f° Save current word */ 


} 


Listing 2: The Deomp program. 


i* DCOMP "/ 
ААА ААА АТ 
/* Reads а compressed file created by COMPR from stdin. “| 
/* Writes а standard ASCII file to йош. | word per Hine. "| 
aj 
DCOMP Б a complementary program to COMPR that *i 
decompresses the Input file produced by COMPR af 
to restore the original file. *; 
aj 


[5550952060202 52402094024€905522a4004no9409 9954994690 04992 9090900999900 00»0 57 UV S00 DS 


findude «stdioh» 


PROGRAMMING INSIGHT 


édefine INWIDTH 80 
i* INWIDTH is the maximum length of an input line which Is expected */ 
main |) 

char save[80j. 


char sword[BO]: 
int samechr; 


/* Storage for the previous word read */ 

І” Holds the current word 7) 

/* Number of characters in word returned */ 

f* by 'getw' identical to previous word */ 

savelO| = "50: {" Intdalize previous word to null */ 
/* Call 'getw' for a word 
{* isamechr < О means EOF) 
1° Add noridentical chrs on 
(* Print reconstructed word 


while{ fsamechr = getwi&wornl) > = 0] 


i 
sucpyl&saveisamechri. Sword: 
printti Asn” хаме: 
} 

} 


/* function GETW */ 
|%%%4%ееғә66%90096ееө08ө%Әзеезеебевеоесезчезевзезеееесаоецаеезеевеееевеевезете) 
i" Argument: pointer to buffer to store a word 

[> Returns: Мо of identical chars code. or —- 1 If EOF 

|" 

і" Reads stdin to get com 


АЫ 9992952940460090940920525805504004€9509028040G0229242202230020G422a2090j 


getwit) 


char *t: f* Ptr to word buffer*/ 


| 
register int chreount; 


while ( ichr = getchar()) < А) f* Find Ctrl, norralpha chrs 
{ i" Last such character . 
count = chr - 0: је... is compression сомға 
H (chr == EOF} returni- 1): i" If БОЕ return -1 
) 
ungetcichrstdin: f* Put back the = P char. 
while ( ichr = getchar() > мА) 
++ = chr: 
ungetcichr.stdin): 
tee = ND" 


return(count}, 


= = = " m oe «ығы ERR ақыт eee ee eee 


With 26 pointers 
into the file, one 

to the start of the 

a's through one 

to the start of the 25, 
the dictionary 

can be searched 
quite rapidly. 


ther compression could be achieved by 
using a variable-length code allocating 
fewer bits for common characters, but 
such a scheme would be considerably 
more complex and would execute more 
slowly. 

A limitation of the dictionary com- 
pression scheme is that in order to 
decompress a word from the dictionary. 
you have to know what the previous 
word is, whose decompression in turn 
depends on the next previous word. 
and s0 on. In practice. though. dic- 
tionary access is not limited to serial 
searches from the beginning. since the 
first word starting with a new letter 
copies no letters from its predecessor. 
Thus, with 26 pointers into the file, one 
to the start of the a's through to one to 
the start of the z's. the dictionary can be 
searched quite rapidly. This pointer 
scheme may be extended with an index 
to the start of each two-letter pair (aa. 
ab through zy, zz) so that even less of the 
dictionary must be read to look up a 
given word. № 


BYTE COVERS 


The prints shown at left are beautiful Collector Edition 

strictly limited to 750 prints each, and signed and numbered by the 

artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 

Euch uinci. To order, use the coupon below. 
and MasterCard orders may call 1-504-272-7266. 


Әуе Covers, 


Lil SS soe ee aw Á iL GL C 


| Please send the [|] Yia [7] MasterCard 
| Trap Door prints ($35), ———— ' 

Breaking the Sound Barrier Expires: 
| prints ($35), or sets of both prints Name. 


| ($55). | have included $3 per order shipping Address: 
and handling ($8 overseas) 


| Ct hase enclosed chech or money Н State Zip: 


D Please send me your color brochure. 
| Robert Tinney Graphica . 1864 М. Pamela Or. > Baton Rouge, LA 70815 | 


City: 
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^We asked for 


ап encore. 


Ronald J. Cook, 
Senor Vice President, 
Е.Е Hutton & Company inc. 
He бе tam pioneer the investment 
industry's first direct client com- 
munication service. 
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“We've been using ' Huttonline™—our online 
1-2-3™ from Lotus" h service that gives clients 
almost from the day it direct access to their 
was introdu ? ШАУ portfolios, stock quotes 

"]'stheone $ ZU and critical investment 
software program | . research. All this right on 
we've tried that meets their own PC's. 
the analytical needs “With Symphony, our 


clients can now get this infor- 
mation in really useable terms, 
and in exactly the format they 
want: spreadsheet, graphics, 
database, or words. And like 
1-2-3, Symphony comes with 
ing in one package. 

“In a business where 

| timely information is every- 


of almost arunent. | 
From Equity Көшеді to Cor- E 
porate Finance. Right now, ; 
we're using 1-2-3 for planning, 
forecasting, and decision 
support. 

“With the success we're 
having with 1-2-3, we were 
naturally excited about new 
Symphony" Symphony's word thing, Symphony clearly meets 
processing simplifies our prep- | our needs. 
aration of in-house reports | | LN To find out which Lotus 
and with Symphony's com- A ША product is best for you, visit 
munication capability we can | your autborized Lotus dealer. 


casily access a wide range of 
—— sources. Р қ nz | 
so recommend 5 опу to | - 
our clients because it's the i ей complement to One great idea after another. 


1-2-3, Lotus and Symphony are trademarks of Lotus Development Corporation. 
© 1984, Lotus Development Corporation. 
Huttonline 15 a trademark of E.F, Hutton М Company Inc. 
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BUILD A REALTIME 
MEMORY-ACTIVITY 


A REALTIME MEMORY-ACTIVITY dis- 
play is a simple attachment you can 
build for your microcomputer, Used 
with an oscilloscope, this device has 
several interesting applications. Here 
are some of the insights into memory 
activity possible when you can "see" 
your computer operating: 


e You can see where a program 
loads into memory by visually ob- 
serving the loading process. 

е You can determine, at a glance. 
which machine-language routines 
are consuming the most time. 

* The great complexity of apparent- 
ly simple tasks is demonstrated. 

ө When troubleshooting your micro- 
computer proves difficult, this device 
can provide some useful clues to the 
cause of a problem. 

e |f your computer seems to have 
stopped for no discernible reason. 
you can see immediately what activ- 
ity is going on. 

è Certain types of programming er- 
rors can be seen. 

€ You can observe when monitor, 
DOS (disk operating system}. buffer. 
page-zero, and stack routines are be- 
ing used. 
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DISPLAY 


BY ROBERT BARNS 


Watch computer activity 


on an oscilloscope 


The principle behind this device is 
quite straightforward. Imagine a square 
array with 256 by 256 locations. This ar- 
ray contains 65,536 locations. The 256 
positions along the x-axis represent in- 
dividual memory locations in one page 
of memory and the 256 positions along 
the y-axis represent pages of memory 
(see figure 1). 

If we superimpose this array of loca- 
tions on an oscilloscope screen and 
create a bright spot on the screen every 
time each memory location is either 
read or written to, we can see. іп real 
time, all of the activity in memory. This 
scheme is used in some highly expen- 
sive logic analyzers, but there is a sim- 
ple and inexpensive way to approxi- 
mate such a display. We need two 8-bit 
digital-to-analog (D/A) converters, 

A ГУА converter has one input for 
each digit of data. Its output іс ап 
analog voltage proportional to the value 
of the digital input. The 8-bit bytes of 
Robert Barns (63 Martins Lane, Berkeley 
Heights. N] 07922) holds an M.S. in physical 
chemistry and is a member of the technical staff 
at AT&T Bell Laboratories in Murray Hill, New 
Jersey. His interests include computers and 
aulomatic musical instruments, 


data in a microcomputer represent 
(decimal) values from O to 255. For this 
application. we need a D/A converter 
that produces about 5 volts when the 
binary input is ПИШИ (255 decimal) 
and 0 volts when the data is 00000000. 
A value of 01111111 (127 decimal) then 
produces about 2.5 volts. 

We then connect one D/A converter to 
the lowest 8 bits of the address bus and 
connect its output to the x-axis of an 
oscilloscope. The other D/A converter is 
connected to the highest 8 bits of the 
address bus and its output to the y-axis. 

The electron beam in the oscilloscope 
now will deflect toward the right by an 
amount proportional to the value of the 
lowest 8 bits of the address and upward 
by an amount proportianal to the high- 
est 8 bits. The brightness of the spot on 
the screen is determined by how often 
each spot is selected. 

Photo І shows a photograph of the 
oscilloscope screen while an Apple [1+ 
is running the Grid program shown in 
listing 1. This program runs between 
hexadecimal locations 6060 and 606A 
and is seen as the bright band just 
below the screen center. The bright 
spots at the very bottom are references 
to zero-page locations FA and FB, the 


indirect addresses used to point to the 
memory locations to be accessed. The 
fainter dots that form the square array 
are the "output" of the program and 
occur when the program reads in- 
dividual memory locations. 

This square array of dots can be used 
to set the gain and position of the 
display on the oscilloscope to provide 
a "logical" calibration. | set my scope 
so that the horizontal lines of dots are 
about | centimeter (cm) apart on the 
screen, апа, because there are nine 
dots, they indicate the position of pages 
00, 20. 40. 60. 80, А0. СО. EO. and FF. 
This program also checks the correct- 
ness of your wiring because most wir- 
ing errors show up as dots located at 
points other than those in the square 
array. You can further verify your wiring 
by running the program in listing 2. 
which should produce a diagonal line 
of eight spots at an angle of 30 degrees. 

While running one of these programs, 
increase the brightness on the scope 
and you will see some wigely lines con- 
necting the bright spots. These lines can 
be ignored; they are probably due to 
slight speed differences between the x- 
and y-axis sections of the D/A circuit. 

| made a paper scale with labels | cm 
apart that | attached to the scope face. 
| also included the locations of the prin- 
cipal areas of memory on the scale. The 
y-axis scale for the Apple 11+ is shown 
in figure 2. A scale for the x-axis should 
also be made. 


THE HARDWARE 


My first attempt at the complete D/A cir- 
cuit used two inexpensive 8-bit 
Motorola D/A chips and a Radio Shack 
dual FET (field-effect transistor} opera- 
tional amplifier (op amp). It worked 
poorly. 1 suspect that this arrangement 
is not fast enough. The circuit that works 
well uses an R-2R ladder with three 
4050 hex CMOS (complementary metal- 
oxide semiconductor) buffers. CMOS 
gates have a well-defined output volt- 
age (near the supply voltage), which is 
not true of TIL (transistor-transistor 
logic) gates. 

Figure 3 is a schematic of the ГУА con- 
verter circuit with the peripheral socket 
pin connections for an Apple 1+. For 
other computers. connect these points 
to the indicated address lines. 

The accuracy of the D/A converter (the 

(continued) 
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PAGE 


FFOO 
(65,280) 


8000 
(32,768) 


PAGE (128) 


0100 


PAGE din J (256) 


PAGE 0 


FF | 
(255) ТЕТТЕ 


80 ТІИТТІТІТІТШТТІТІТІТІТТІТІТТІТІТІТІТТІТІТІШІТІТІТІЛІ 


Figure |: The configuration of the memory-display array. Locations are given ін hexa- 


decimal and parenthetically in decimal. 


Photo {: The 
activity display. 


Photo 3: The memoripactivity display of a 
one-line BASIC program described in text. 


Photo 2: The Keyin monitor routine 
menmorg-activity display. 


Photo 4: The memony-activity display of 
the game Crossfire. 
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Be careful not to let 
a bright spot sit 

in one place for more 
than a few seconds. 


R-2R ladder network) depends on the 
ratio of R and 2R (| used К =4К}. For this 
application. 5 percent resistors are 
perfectly adequate. although | percent 
metal-film resistors are not much more 
expensive. 

| constructed my circuit on a printed 
wiring board that plugs into any one of 
the Apples peripheral sockets. A pro- 
totype board can be purchased (Vector 
4609, for about $20), but you also might 
be able to find a surplus board that has 
the required 50-edge fingers with 
O.]-inch spacing. Unused copper traces 
can be removed with a file. preserving 
only the fingers 

Connections to the oscilloscope 
should be made with 10х (attenuation 
by IO) probes to reduce the effect of 
probe capacitance. Set the scope for 
x-y display and adjust the intensity for 
a good display with the computer run- 
ning. for example. the Grid program. 
You should be careful about the pos- 
sibility of burning the screen by letting 
a bright spot sit in one place for more 
than a few seconds. If you turn off the 
computer. the high-intensity spot will sit 
at the lower left corner of the screen. 
The intensity control should be turned 
down until the computer is started 
again. 


EXPERIMENTING 


When you have checked out the hard- 
ware and can interpret the scope pic- 
ture, here are some experiments you 
can try. Doing these may suggest others. 


Keyin: A simple pattern. and the one 
you will see most often, is the one pro- 
duced by the monitor routine Keyin. 
This pattern is shown in photo 2. This 
is always seen when the cursor is wait- 
ing. such as after the Applesoft, integer 
BASIC, or monitor prompt. and in many 
other instances. The uppermost bright 
spot is іп the monitor at FDIB. The 
smaller one to the left is at C000 where 
the keyboard port is checked, and the 
bottom spot is at OO4F in page zero. 
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This spot indicates the updating of the 
random-number seed. 

The Keyin loop requires about 20 
machine cycles, which means the scope 
pattern is being redrawn about 50.000 
times per second. While you are trying 
to find the semicolon (:) key. theres a 
lot going on in your computer. 

Machine-language program: Type in 
this BASIC program and run it. 


ІО PRINT "BOB"::GOTO 10 


The scope display is shown in photo 3. 
Even this simple program requires a 
great deal of work by the computer. 
Now run the program X Y Rows shown 
in listing 3, This demonstrates another 


] 


BASIC program. one that includes a 
machine-language subroutine. The pro- 
gram uses POKE commands to insert 
jump instructions into memory loca- 
tions starting at 8000 and going across 
a page at equal intervals. It then calls 
the first jump instruction 200 times. 
repeating at 7000. 6000. and so on. 
down to 1000. The execution of the 
machine-language instructions will be 
seen as a succession of horizontal lines 
of dots moving down the scope screen. 
Booting a DOS: It is interesting to 
watch a DOS being booted. The process 
happens so fast that it may take you 
several trials to see most of it, but look 
[continued] 


MONITOR 


60 


HI-RES 
PAGE 2 


40 


20 


TEXT 08 
AND | 


LOW RES [e 04 
00 


Figure 2: The y-axis paper scale used to label the Apple I+ memory-location display. 
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X-AXIS Y-AXIS 


12] 13] 14] 15] 16] 17 25] 26 


рна 21 al al si 6 | ef s wl n 
A0 Al А? АЗ АА AS AG А? АВ AD АЮ АП Al2 413 АМ 415 +5У GNO 


APPLE PERIPHERAL CONNECTOR 


Figure 3: The D/A converter schematic diagram. 


SEPTEMBER 1984 «BYTE 465 


for specific stages. 

The first stage of the bootstrap pro- 
cess loads code from the disk into 
memory from 800 to 900, but | haven't 
been able to see this. The second stage 
loads 9D00 to С000. but it loads from 
the top down. This appears as a hori- 
zontal line moving downward. Finally. 
you may see the Hello program load at 
800. followed by a lot of activity in the 
BASIC ROM {read-only memory) area. 
in the low-resolution (low-res) text 
screen, and in page zero. Most BASIC 
programs show a similar pattern. 
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COPYA: When large blocks of code 
are repeated at a slow speed, you can 
see what is happening more easily. This 
can be demonstrated by running 
Apples COPYA. You will see a horizon- 
tal line moving upward from about 800 
to 9DOO as the first eight tracks are read. 
Because COPYA tells you what it is do- 
ing (reading. formatting. and writing). 
you can see without difficulty the mem- 
ory activity corresponding to each oper- 
ation. Note that all of the activity (ex- 
cept the reads and writes] is within DOS 


and in page zero. 


Listing |; The Grid program, which accesses an array of memory locations for 
display on an oscilloscope. 


точ аа ооо оно ии иоюо 


0800 


\ 
0800 а * 
0800 3 * GRID 
0800 4 * TO ACCESS AN ARRAY OF MEMORY 
0800 » = LOCATIONS FOR USE WITH THE 
0800 ө * REAL-TIME MEMORY-ACTIVITY 
0800 p o DISPLAY 
0800 = “* R. L. BARNS 1983 
0800 7 * 
овоо 10 зреет оао оао ру 
$060 (1 ORG 56060 
6060 12 ОВ] 5800 


OOF A 


5060 ; PART OF THE RITUAL 


606! А9 ОО 16 GOHERE LDA #500 

6063 8D FA 90 17 STA ADRL ; INITIALIZE ADDRESS LO 
6066 8D FB üÙ 18 STA АПАН i DITTO HI 
6069 20 90 60 |19 бк ООП : DO PG 0 AND 20 


40 20 LDA #540 : ADDR FOR NEXT TWO LINES 
FB OO 2 STA ADRH 

90 60 22 бк роп 

80 23 LDA 4580 : DO PG. 80 AND АО 

FB 00 24 STA ADAH 

90 60 25 ISR роп 

CU 46 LDA #5С0 

FR OO 27 STA АГЕН 

90 60 18 ISR DON 

FF 29 LDA #5FF : DO TOP LINE 

FB OO 0  NEWPC STA АрЯН 

90 60 31 [SR ООП 

ы $0 32 [МР GOHERE , RUN FOREVERIUNTIL RESET 


8500 


, INITIALIZE Y 


6092 18 33 ELC “СЕТ READY FOR ADDITION 
6093 ВІ ҒА 36 МЕХТ LDA {SFA).Y ; ACCESS THE MEM. LOC 
6095 А5 ҒА 37 LDA SFA 

6097 69 20 38 АСС 49520 ;: BUMP ADOR BY 20 PAGES 
6099 85 FA 39 STA SFA 

609B BO (м 40 BCS LSTLOC ‹ ALMOST DONE? 

6092 4C 93 60 4| IMP NEXT : NO. DO SOME MORE 

60AO 60 42 RTS ; YES, RTN. TO MAIN PROG. 
60A! АО FF 43  LSTLOC LOY #SFF : DO TOP LINE OF DISPLAY 


ISFALY 


***** END OF ASSEMBLY 
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About five seconds are required to 
read or write eight tracks, Because there 
are about 5000 bytes per track, the data 
transfer rate is about 64.000 bps (bits 
per second). | was a bit disappointed to 
see from the scope display that there 
is no visual evidence that COPYA 
verifies a track after it has been written. 

Move operation: The speed of a ma- 
chine-language program is interesting to 
Observe. A simple way to see this is to 
execute a move operation as provided 
by a monitor routine (see page 44 of the 
Apple 11 Reference Manual. Cupertino, CA: 


Listing 2: A machine-code listing that 
produces a diagonal line of eight spots to 
test the display circuitry. Run this pro- 
gram with 10006: stop with Reset. 


1000:4С 24 20 
2924:4С 30 
3048:4C 40 
406С:4С 50 
5090.4C 
60B4:4C 
70D8:4C 
ӘОҒО:4С 


ІМР 
ІМР 
ІМР 
ІМР 
ІМР 
ІМР 
[MP 
IMP 


$2024 
$1048 
$4000 
$5090 
560В4 
57008 
SBoFD 
$1000 


Listing 3: A display-demonstration pro- 
gram that includes а machine-language 
call routine. 


100 ForM = 8 Ta | Step -| 
120 б „0 
140 } = 16 
150 АА = 4096°M 
180 А = АА 
В а ДА +1 
С = АА +2 
И О+1> 255 Goto 320 
Роке А.76 
Роке В.0 +1 
Poke С.16'АА/4096 
A= Ati 
В а B+! 
С = C+) 
D = D+! 
Goto 200 
Poke А-1,96 
For R = | To 200 
Call AA 
Next R 
Next M 
Goto 100 


When large blocks 
of code are repeated 
at slow speed, 

you can more easily 
see what is 
happening. 


Apple Computer Inc., 1979). 

Go to the monitor with the statement 
CALL -151 Туре 4000 « 0000.4000M 
(without any spaces) and watch the 
scope while you hit Return. Two horizon- 
tal lines moving upward will appear. The 
lower one is the memory being read. 
and the upper one is the memory be- 
ing written. This move of 16.384 bytes 
takes about 1.5 seconds, which gives a 
transfer rate of about 87.000 bps. You 
will also see that, in addition to the 
monitor routine. page zero is used. 


TECHNICAL FORUM 


Memory overwrite: Load Applewriter 
|| and then bring up the menu with 
Contro-Q. Select 0 (quit), answer Y (уез), 
and watch the scope. You will see a fast 
wipeout of all of memory including 
DOS. | also have seen other programs 
do this, and | suppose that it is part of 
the scheme to prevent copying. Apple- 
writer seems to overdo К. though. be- 
cause it tries to overwrite ROM too. 

Some potential dangers exist in over- 
writing all of memory; writing to the [© 
(input/output) area (from СООО to СЕГЕ) 
might set some soft switches or some 
peripheral cards to wrong values. 

Game programs: Finally. run some of 
your favorite games and watch the 
scope. Photo 4 shows the memory ac- 
tivity while Crossfire is running its demo. 
Three bright spots are in page zero. 
Above them are seven parallel vertical 
bars. These bars are in the high-resolu- 
tion (hi-res) graphics page. and they 
flicker and move as various features of 
the screen are written. 


NO PROGRAMMING NECESSARY, 


READY TO USE 
ANALOG CONNECTION 


For Appia алд ІВМ 


7 “ЕВ 


* ANALOG INPUTS 
thermocouples 


pressure sangas e ataie raigya 
&'onciators 


laboratory- process control -angineering -heating 


ventilating, and alr conditioning - solar energy chemistry 


баби dita оың). process тогоолор process солго] in simple 


menus* Dont apend 00% of hours programming 


Cirde 332 on inquiry card. 


е EUM (CONTROL) OUTPUTS 


* DIGITAL INPUTS 
Switches 


ув! Sensors 
TTL, CMOS 


The Apple becomes a control panel (eom which you Can mondor omis. 
control tosis. (69 dala. Sound alarms, or control processes. Monitor and 


Pac Man is also a good example. You 
can see where the code is running as 
well as frantic activity on hi-res page 
one. 

Another interesting game to run is 
Falcons. You wil] see a prominent bar 
in the hi-res page as the formations of 
bogeys move from side to side. The pat- 
terns produced by the spectacular 
sound effects also are clearly visible. 


SUMMARY 

While this project in no way can com- 
pete with commercial logic analyzers. it 
does. nonetheless. provide an inexpen- 
sive means of "viewing" the activity 
within your microcomputer. As you ex- 
periment. perhaps other uses will be- 
come apparent. ш 
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WHAT'S NEW 


NEW SYSTEMS 


8031-Based Single-Board Computer 
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һе FX-31 single-board com- 

puter from Allen Systems 
is based on the 8031 
microprocessor, which is a 
ROMiless 805! chip. Тһе 8031 
comes with a full-duplex UART. 
two 1ébit counter'timers, a 
Boolean processor, two Abit 
paralle! ports. 128 bytes of 
RAM. hardware multiply and 
divide. and a I-microsecond 
cycle time. 

In addition to the 8031, the 
ҒХ-31 comes with three parallel 
ports. RS-232C buffering, and 
up to four 24- or 2& pin JEDEC 
memory devices Memory 
abilities comprise up to 32K 
bytes of EPROM or КАМ оп 
the JEDECs Two of the JEDECs 
must be EPROM, the other two 
can be EPROM or RAM 

Its serial МО provides both 
ТТІ, and RS-232C-level com- 
munication. its 2- by 20-pin Ю 


Dual Processors, 80286 and 80186, Heart of Poppy 


connector brings out the four 
parallel ports TTL and RS-232C 
serial data. and a + 5M ground. 
The FX-31 measures 4% by 
6% inches Board expansion is 


available by means of a 
21/44-pin finger connector The 
finger connector brings out all 
processor lines. including ad- 
dress, data. and control. and 


b urango has announced the 
Poppy И multiuser busi- 
ness computer, which incor- 
porates an 80286 central pro- 
cessor and an 80186 for VO 
control and port expansion for 
up to [2 users 
Priced at $9975. the basic 
Poppy 1 comes with 384K or 
640K bytes of RAM. an 819K- 
byte floppy-disk drive. a monr 
tor. a І0-тергізуге hard-disk 
drive and the XENIX operating 
system А choice of transmis- 
sion protocols for the К5-232, 
RS-422 is offered. and a 
Centronicscompatible parallel 
10 роп is standard 


The monitor is a І4-іпеһ P-31 
green-phosphor unit with a 
format of 24 by 80 or 132 and 
а T- by 9-4сх character. It uses 
a 256-member character set 
that includes 64 extended plot- 
ting and business graphics char- 
acters and 9 resident intema- 
tional character sets. Screen and 
character-field attributes are 
software-selectable. 

The low-profile DIN-standard 
keyboard is detachable. It has 
94 keys, я-Кеу rollover, 16 soft 
function keys. an inverted Т 
shaped cursor group, and a 
numeric pad The 10 interna- 
попа! character sets are sup 


Single-Board S-100 Computer Based on 80186 
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һе Super 186 is а 16-bit 

5-100 single-board com- 
puter constructed around Intel's 
80186 ткгоргосеѕѕог it can be 
configured as a stand-alone bus 
master or as à bus slave to 
serve single and multiple users. 

It comes with 256K bytes of 

RAM, expandable to | mega- 
byte Its floppy-disk controller 
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can simultaneously support 
both 534- and Binch drives. 
Four serial RS-232C and two 
parallel ports are standard. It's 
supplied with a DMA controller. 
parity and a monitor EPROM 
Super 186 is compatible with 
CP/M-86, Concurrent CP/M. and 
TurboDOS, and it will emulate 
PC-DOS and MS-DOS. Under 


ported by key-top changes oniy. 
Options include three addi- 
tional 10- or 20-megabyte hard 
disks (60 megabytes maximum), 
up to 11 RS-232/RS-422 ports. 
and up to |i more workstations. 
Software such as MS-DOS and 
Concurrent CP/M-86 and a varie- 
ty of languages are available. A 
serial printer and communica- 
tions protocols can be obtained 
For full detalis on possible 
configurations. contact Durango 
Systems Inc.. 3003 North First 
St.. San Jose. CA 95134. |800) 
327-6779. in California, (408) 
946-5000 
Circle 626 on inquiry card. 


TurboDOS. it can function as an 
8416-bit bus slave 

The suggested retail price is 
$1995. Quantity discounts are 
available. For details. contact 
Advanced Digital Corp.. 5432 
Production Dr Huntington 
Beach CA 92649 (714) 
891-4004. 
Circle 627 on inquiry card. 


the board's power connection 
Power requirements are +5 V at 
500 mA. +12 V at 50 mA. and 
—12 V at 50 mA 

A variety of optional software 
packages for development and 
applications is available The 
SM-3| System Monitor EPROM 
{5 $30. A ТВ-3І tiny-BASIC 
EPROM 16 priced at $40. and 
the $Х-51 Apple I}-based 8051 
cross-assembier can be pur- 
chased for $60. 

The ҒХ-31 is available from 
stock within four weeks А bare 
board with documentation is 
$30, while a kit version with 4K 
bytes of EPROM and a 2K-byte 
RAM is priced at 5125. 
Assembled and tested. it's 5160. 
For more information. contact 
Allen Systems, 2151 Fairfax ВЯ. 
Columbia, OH 43221 1614) 
488-7122 
Circle 625 on inquiry card. 


Low-Cost PC Compatible 
**tes9$95F*o?5bPTEUSTUUP?USPBEPRPEE 

merican Micronics AMI PC 

is nearly 100 percent com- 
patible with the ІВМ PC. A 
ló-bit 8088-based microcom- 
puter. the 128K-byte AMI РС is 
priced at $1795 

A pair of slimtine 320K-byte 
double-sided, double-density 
floppy-disk drives are standard. 
It also comes with a color 
graphics adapter. a green 
monitor. and an 83-Кеу 
keyboard with cap-lock and 
numeric-key indicators Two 
RS-232C serial and one parallel 
interface port are supplied 

The AMI PC runs under MS- 
DOS, CP/M-86. UCSD p-System. 
or PC-DOS 11 2.0. and 2.1. tt 
runs most programs for the 
IBM. the only exceptions are 
those programs that do not use 
normal BIOS call routines. 

А second parallel port that 
rides on top of the floppy-disk 
controller and hard-disk drives 
with capacities of 5 10, or 15 
megabytes are optional. Contact 
American Micronics Ine.. Suite 
Н, 17811 Skypark Circle. Irvine 
СА 92714, (714| 261-2428. 

Circle 628 on inquiry card 


WHAT'S NEW 


NEW SYSTEMS 


Computer Trio Targeted at System Integrators 
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nternanional Quartz Ltd. has 

introduced a trio of 16-bit 
computers aimed toward OEM. 
system integrators. and third- 
party resellers. The line, com- 
prising a notebook computer 
and two portables. is based on 
Intel's 80186 microprocessor. All 
units come with 128K bytes of 
RAM. upgradable to 640K 
bytes, two RS-232C serial ports, 
and a Centronics-type parallel 
interface. 

The Model 9240 notebook 
computer features a 25-line LCD 
and a 360K-byte floppy-disk 
drive it measures 15% by 12% 
by 3M inches. A strap-on printer 
is optional. 

With two 360K-byte floppy- 
disk drives and the 25-line LCD. 
the Model 9230 portable com- 
puter comes with a built-in 
80-column dot-matrix printer. It 
has а detachable. intelligent 
keyboard with a 3-line LCD that 
displays computer functions. 


This ІВМ PC-compatible 
keyboard is powered by six 

1 5-volt AAsize rechargeable 
nicad batteries. The central pro- 
cessor is the Hitachi CMOS HD 
6303R. augmented by 8K bytes 
of CMOS RAM. 

A word processor is built into 
firmware. and its function keys 
are user-detinable. An optional 
ROM/RAM cartridge provides 
the Model 9230 with extra 
memory or storage Other op- 
tions include a built-in modem. 
Its dimensions are 18%; by 13% 
by 9% inches: it weighs less 
than 35 pounds. 

The Model 9231 comes with a 
CRT display and two 360K-byte 
floppy-disk drives. Its available 
with or without the intelligent 
keyboard. Weighing the same as 
the Model 9230. its dimensions 
are slightly smaller. 

International Quartz Ltd. is 
located at 24-26 Sze Shan St., 
Yau Tong. Kowloon. Hong Kong. 
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Eight Sensors Monitor Temperature 
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he Sabre Temperature 

Monitoring and Manage- 
ment System is available from 
the Temptron Systems Division 
of Bear Electronics Corporation 
This multifunction, multipro- 
grammable system gathers data 
from eight all-weather tempera- 
ture sensors that can be posi- 
tioned up to 1000 feet away 
from the contro! console. 


Sabre combines software, the 
temperature sensors, and a 
microprocessor-based compo- 
nent board with nine separately 
controlled relays. The sensors 
are accurate to within £I 
degree Fahrenheit The system 
is said to be particularly 
suitable for such applications as 
energy consumption and con- 
servation and solar energy 


Low-Cost I0-Megabyte Disk 
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The Model 9240 notebook computer. 


tel 852 3-403769: Telex 35454 
XTAL HX In the United States. 
contact Jack Carroll, 23505 


management. 

The software lets you program 
several parameters for each sen- 
sor. Three of the parameters 
program the control! ports: the 
other four parameters are loca- 
tion minimum and maximum 
temperature. and delay time 

The Sabre System is currently 
available for the Apple II series 
and will soon support the IBM 


he Megaflight 100 is a 

10-megabyte IBM PC and 
PC-compatible hard-disk drive 
that sells for $895. It uses PC- 
DOS 20 or 2.1 software drivers, 
which gives it full compatibility 
with most ІВМ PC and PC XT 
software. including Lotus 1-2-3 
and MicroPro WordStar. 

Megaflight has low power. it 

typically does not require an 
external power supply. It is sup- 


Crenshaw Blvd. Torrance. СА 
90505. (213) 539-8944 
Cirde 629 on inquiry card 


PC and the Radio Shack TRS-80. 
It requires 64K bytes of mem- 
огу. ап R5-232C serial 10 port. 
and an 8O0-character card. А 
tested system costs 5495. Con- 
tact Temptron Systems, Suite Е, 
1595 West Amador. POB 16008. 
Las Cruces, NM 88005. (505) 
524-9531; or for orders only. 
(ЕОО) 824-7888, operator 603 
Cirde 630 on inquiry card. 


plied with a manual that defines 
the disk format and VO and 
provides installation instructions 
installation is said to require ap- 
proximately 20 minutes. 

For more information, contact 
Kamerman Labs. 7787 South- 
west Cirrus Dr.. Beaverton, OR 
97005. (BOO) 522-2237; In 
Oregon (503) 626-6877 
Circle 631 on Inquiry card. 
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Internal Video Port 


WHAT'S NEW 
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Provides External Mac Monitor 
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һе CineMAC is a standard 

Apple Macintosh computer 
with an added internal video 
port that allows the screen 
image to be transmitted to a 
larger external moniter A 
CineMAC upgrade kit is also 
available. 

The display produced through 
the video port is identical to 
the standard Macintosh screen. 
differing only in size. All por- 
tions of the CineMAC are 
located inside the Macintosh. 
The video slgnal can be dis- 
played on most monitors with a 


horizontal scan rate of 22 kHz 
or higher. 

The price for the full system is 
$3255. which includes the 
CineMAC, a Macintosh, the [m- 
agewriter. and an accessory kit. 
An upgrade kit can be ordered 
through Apple Dealer/Service 
Centers for $195 (The kit must 
be Installed by an authorized 
Apple service center.) For more 
information contact Micro- 
Graphic Images Corp. New 
Products Division. 19612 Kings- 
bury St.. Chatsworth. CA 91311. 
Circle 632 on Inquiry card. 


Portable Drive Boosts PC-5000 Memory 
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he CE-513F is a portable 

microfloppy-disk drive for 
Sharp Electronics PC-5000 por- 
table computer. Weighing 6 
pounds and measuring 5X by 
2% by 8% inches, the CE-513F 
adds 360K bytes of formatted 
storage (500K unformatted] to 
the 128K bytes of bubble mem- 
ory built into the PC-5000. 

This drive uses double-sided. 

double-density disks. with nine 


Microfloppy for Apple 


sectors per track and 80 tracks 
overall An optional recharge- 
able battery gives you one hour 
ol continuous use, and the drive 
wil! operate off the standard 
PC-5000 AC-power adapter. 

The CE-513F costs 5699. Con- 
tact Sharp Electronics Corp. 
Systems Division, 10 Sharp 
Plaza. Paramus. М) 07652. |201) 
265-5600 
Circle 634 on Inquiry card. 


Emulator Port for PC XT 
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antron Electronics has in- 

troduced an emulator port 
that converts the IBM PC XT 
into a universal development 
system for the design, testing, 
debugging. and implementation 
of hardware and software. 

The Kontron PC Interface is 
made up of hardware and a set 
of development-support soft- 
ware that includes a cross- 
assembler, linker, emulation 
software, and СРМ utilities An 
optional emulator subsystem 
and Pascal compiler are 
available. 

Programmers can use the 
Pascal compiler or the as- 
sembler to process edited 
source text The source-text pro- 
cessors can develop object 
code for various micropro- 
cessors including the 280, 
MC68000, 8086/8088. and 
80186/80188. 

When text editing is complete. 
programs can be developed as 
a single large module or 


divided into smalier modules. 
The linker combines smaller 
modules in a large module and. 
in the process. resolves external 
memory references, including 
the access and addition of 
specified library modules. The 
final load module becomes an 
absolute binary module for 
loading and executing in the 
target system with the support 
of the Kontron emulator. 

The optional emulater pro- 
vides the means by which de- 
signers can perform controlled 
tests. № has a connector to hook 
directly to the PC XT. When 
executed, software to control 
emulation automatically loads in 
the correct microprocessor sup- 
port code 

The Kontron PC interface is 
51500. For further informa- 
tion, contact Kontron Elec- 
tronics, 630 Price Ave. Red- 
wood City, CA 94063. (4151 
361-1012 
Circle 633 on Inquiry card 


Fax Machine Wears Many Hats: 


Printer, Copler 
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А high-speed digital facsimile 
transceiver is available for 
$495. complete with a modem. 
from Image Communications 
Thís fax machine can serve as a 
photocopler. computer printer. 
and optical scanner It provides 
for simultaneous voice and data 
transmission on ordinary tele- 
phone lines. 

This machine has a Z80A and 
Interfaces that link with a com- 
puter through RS-232C or 
Centronics-type parallel ports. It 


can be used for scanning 
graphs and line drawings. which 
can then be transmitted through 
the interface ports to a corr 
puter for digitizing. An ASCII 


character generator or high- 


resolution dot graphics gen- 
erator can be built in it uses 
8%-inch-wide гс] paper 

For full details, contact Image 
Communications Inc. 511 Dan- 
bury Rd.. New Milford, CT 
06776. (203) 355-3747 
Сусе 635 on inquiry card. 
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he Shamrock Professional 

Utility Drive (SPUD) is а 
3%-inch floppy-disk drive for the 
Apple 1 It offers 328K bytes of 
formatted storage on 80 tracks 
it plugs directiy into the Apples 
controller card and is built with 
analog read/write electronics 
that facilitate the interface 
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Among its features are ап ор- 
tical sensor for track-zero posi- 
tioning. a flashing LED that 
warns you when a disk is not 
write- and a detach- 
able shielded cable. The track 
to-track access time is 6 milli- 
seconds: the average access 
time is 158 milliseconds. The 


track density is 135 tracks per 
inch, and the data transfer rate 
is 250,000 bits per second. 
SPUD іс based on the Shugart 

SA-300 mechanism. which fea- 
tures a 300-rpm direct-drive 
motor. screwthread read/write 
head positioning. and vertical 
clamping for proper media 


Insertion. 

The suggested retail price for 
SPUD is S600 (Canadian). For 
further details. contact 
Shamrock Computer |пс. 89 
Teison Rd., Markham, Ontario 
L3R IE4. Canada, (416) 
474-0113. 

Circle 636 on Inquiry card. 


WHAT'S NEW 


PERIPHERALS 


Four Modems, Telecomm Software 


from RacalVadic 


acalVadic. Milpitas. Califor- 

nia, has entered the per- 
sonal computer market with 
four modems and a telecommu- 
nications software package The 
Maxwell Modem line, available 
in 300- and 1200-bps versions, 
comprises two add-in boards 
for the ІВМ PC and two desk- 
top units that can be driven 
through an RS-232C port. Prices 
are $325 for the 300-bps ІВМ 
card. 5595 for the 1200-bps 
ІВМ card, $350 for the 300-bps 
stand-alone unit, and 5595 for 
the 1200-bps stand-alone. All 


prices include George, the 
telecommunications sofrware 
package 

Although Racal-Vadic has 
established its own protocols 
for data transmission, its new 
line of modems conform to the 
АТЕТ 103 and 212 protocols 
and are compatible with virtual- 
ly all other modems used on 
small computers. іп addition, 
the 1200-bps units use Racal- 
Vadic’s "coherent detection” 
techniques, which the company 
claims allow operation over 
telephone lines that other 


modems could not use. The 
modems will configure them- 
selves automatically to the com- 
puters that are driving them, 
eliminating switch-setting prob- 
lems during setup. 

Other features of the modems 
include call-progress detection 
and reporting to inform the 
user if the line is busy, ringing. 
answered. or unanswered: auto- 
matic selection of pulse or tone 
dialing: and automatic detection 
and selection of Racal-Vadic or 
Hayes Microcomputer Products 
soltware protocols. 


ROBOTICS 


Voice-Command System for Hero 
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icromations VOREC 
voice-command system 

for Heath's Него-| robot is a 
microprocessor-based speech- 
recognition board with a recog- 
nition accuracy of approxi- 
mately 98 percent Its speaker- 
dependent voice recognizer has 
a 256-word vocabulary of 16 
word groups of 16 words each 
in 14K bytes of battery-backed 
static RAM 

VOREC uses high-speed 
CMOS chips and the 65С02 
CMOS microprocessor to 
minimize battery consumption. 
Speech recognition ts achieved 
by means of a software 
algorithm contained іп a 2K- 
byte EPROM An external 
speaker provides audio input. 
which ís accurate up to 15 feet. 


The board is equipped with an 
RS-232C serial port for receiv- 
ing and transmitting commands 
and data to the host robot. 

A high-level software package. 
called Vocol. supplies im- 
mediate and deferred execution 
modes for the robot Vocal has 
similarities to BASIC except that 
it's speech dependent. 

The Hero MEMCOM board. 
which lets you develop pro- 
grams for the Hero. is required. 
The VOREC board costs $595. 
MEMCOM is available for $345. 
VOREC and MEMCOM together 
are $920. The source code is 
offered separately for $55. Con- 
tact Micromation Ine. 9104 Red 
Branch Rd.. Columbia. MD 
21045, (301) 730-1237. 

Circle 638 on inquiry card. 


Rangefinder interface Priced Less Than $100 
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he Polaroid Rangefinder 

interface for the Hero-l 
robot js available for $89 from 
Interface Technology. The inter- 
face includes the Polaroid ultra- 
sonic transducer. the Polaroid 
circuit board. and the interface 
in a plastic housing that mounts 
on the Heath robot 

Software for entering data. 

converting data to distance, and 
displaying data is supplied. The 


software сап be used as a sub- 
routine. All distance timing is 
performed in software. The 
range |5 35 feet. with a resolu- 
tion below a fraction of an inch 
iset by the software timing}. 
it comes fully assembled and 
tested, Contact Interface Tech- 
nology Inc.. РОВ 745. College 
Раж, MD 20740. (301) 490-3608, 
Circle 639 on Inquiry card. 
(continued) 


George, the communications 
software, is available separately 
(ог $95. к has a text editor for 
writing or editing messages 
without leaving the program. 
single-keystroke auto-dial, 
several file-transfer methods in- 
cluding X-modem. unattended 
file transfer. and intelligent 
"close-enough name" access to 
the user-created dialing 
directory. 

Contact RacalVadic, 1525 
McCarthy Blvd . Milpitas. CA 
95035. (408) 946-2227 
Circle 637 on Inquiry card 
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WHAT'S NEW 


ROBOTICS 


Remote Operating System Provides Radio Link 
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enos | is a hardware and 

software combination 
that lets you program Heath 5 
Hero robot in conjunction with 
a personal computer. Hero and 
the computer communicate by 
an error-corrected two-way 
digital radio system. which pro- 
vides both immediate execution 
and remote programming 
commands. 

This system lets you write a 


program on your computer, 
download it to the robot, and 
communicate with the robot 
while the program is in pro- 
gress. You can observe the 
motor positions and sensor 
readings while Hero is moving. 
In the softwares simulation 
mode, you can watch on screen 
the results of what the robot 
will do at each step of the pro- 
gram. Programs can be written. 


simulated, and stored for later 
use. 

Specifications for the remote 
computer include a 6801чуре 
central processor. three support 
devices 8K bytes of static RAM. 
BK bytes of ROM. and an 
RS-232C port and/or radio link. 
Four expansion slots give you 
room for additional memory. in- 
terfaces. and library. RAM and 
ROM can be increased to up to 


ADD-INS 


Grafyx Solution Works on Model 4 


ава ооо оао оо ро уро ор ооо ооо сова оао соо вос асов осо ооо 


he Grafyx Solution board 
gives the Radio Shack 

ТК5-80 Model 4 the ability to 
produce a resolution of 640 by 
240 pixels for a total of 153.000 
accessible points It comes with 
graphics software on disk. and 
Grafyx Solution fits into the 
ТК5-80% graphics connector. 

An Extended Graphics BASIC 
is supplied with the Grafyx 
board. It adds more than 20 
commands to BASIC for setting 
clearing. or complementing 
lines, boxes. circles. ellipses. or 
arcs, Areas can be filled in with 
256 patterns. Sections of the 
screen can be saved and re- 
turned using four logical func- 
tions. The viewing area can be 
changed, and dot densities of 
160 by 120, and 640. 320, and 
160 by 240 are provided. 

The disk software contains 
more than 40 programs and 


files. It's compatible with 
TRSDOS 1.3. 61 LDOS. NEW- 
20580, and DOSPlus. 

Grafyx Solution lets you print 
а high-resolution screen on any 
of 20 printers or save or load 
the screen to disk without leav- 
ing BASIC. Labels can be 


Apple Bisync Communications to Mainframes 


ДЕЛЛЕ ао вор но о оо сор сос асоооовсоваюооооо в гееотеоевееввеваееоееәвееетоваеововя 


0 rgeo Software has а hard- 
ware/software combination 
that lets the Apple Il or Ile 
communicate as a binary syr- 
chronous terminal with ІВМ 
mainframes and other bisyn- 
chronous devices. 

Apple-Bisync allows the Apple 
to function as an IBM remote 
Job-entry workstation. Files or 
[ob streams on an Apple disk 
can be transmitted directly into 
mainframe operations systems 
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such as |Е5 and RSCS. They can 
also be sent to other mainframe 


programs that use standard 
bisync protocols. Files can be 
received and stored on an 
Apple disk. 

An editor helps you create 
and edit AppleDOS files. Files 
can be transmitted or received 
under the control of an execu. 
tive file or proc, which permits 
multiple files to be transmitted 
or received on different drives. 


printed in any direction 

The suggested retail price for 
Grafyx Solution is $199.95. A 
version for the Model ПІ is 
available. Contact Micro-Labs 
Inc.. 902 Pinecrest. Richardson. 
TX 75080, (214) 235-0915 
Circle 641 on inquiry card. 


Optional record compression. 
truncation. blocking. high-speed 
modems. and bisynchronous 
protocols allow data files to be 
exchanged between the Apple 
and mainframes reliably. Com- 
munications can be performed 
in an unattended mode. 

The fuil Apple-Bisync system 
is 5750. Contact Urgeo Software 
ine.. РОВ 305, Cheney, WA 
99004. (569) 838-6058. 

Circle 642 on inquiry card. 


16K bytes 

Menos | comes with software 
on disk, a remote computer for 
the Hero. required hardware. 
and manual. With the radios, It's 
5795 With a cable link. the 
price is $595. Contact Virtual 
Devices Inc Suite 104, 4801 
Montgomery Lane, Bethesda 
MD 20814. |800) 762-7626: in 
Maryland. 1301) 986-1702. 
Circle 640 on Inquiry card. 


128K Memory 
Expanders for Color 
Computers 


A line of 128K-byte memory 
expanders for the Radio 
Shack Color Computer is avail- 
able These expanders mount 
inside the computer and are 
compatible with existing soft- 
ware. They consist of two banks 
of 64K bytes thar are selected 
by a three-position switch or 
through software. Each bank is 
independent, which allows 
separate programs to be loaded 
and run in either bank. When 
banks are switched, the unused 
bank is powered down, but all 
variables and vectors are pre- 
served. Control can be passed 
from one bank to the other by 
moving two values into a 
memory location with a POKE 
statement Variables can he 
transferred from one bank to 
another. 

The expanders consist of a 
contro! circuit mounted in a 
module that plugs into the 
MC6821 PIA socket and the 
MC6883 SAM socket, two banks 
of 64K-byte RAM. and the tog- 
gle switch. The Model ME-128D 
for the earlier model D and E 
boards is $269 The ME-128F 
upgrade for the 2854уре 
boards is $259. and the 
ME-128-64 for upgrading all 
64K-byte Color Computers is 
$199 Contact Dynamic Elec- 
tronics Ine.. РОВ 896, Hartselle. 
AL 35640. (205) 773-2758 
Circle 643 on inquiry card. 


Phosphor Burn-in 
Protection 


he Screen Boss is a circuit 

board that protects Apple 
| and 11+ monitors from screen- 
phosphor burrin, which results 
from prolonged display of a 
single image. It works by inter- 
rupting the video signal if the 
keyboard is not used for a user- 
adjustable period of time. 
Screen Boss connects easily and 
does not use an VO slot. It 
costs 522.95, plus $2 postage 
Contact CIRFAB Electronics, 558 
Scarlett Rd.. Toronto. Ontario 
M9P 252, Canada, (416) 
248-0344, 
Cirde 644 on Inquiry card. 


80 Columns of Text on 
Apple Ile 


he ХВ-7 80-column board 

for the Apple Пе computer 
is designed for use with Sakata's 
SC-200 RGB high-resolution 
color monitor. It's software-com- 
patible with AppleDOS. Apple 
Writer Ше Quick File (Пе Appie 
soft, Pascal, and CP/M. Text 
colors can be selected through 
switches, color selections are 
green, blue. amber. or white 
with highlighting always in 
white. 

The XB-7 provides |écolor 
40-column foreground and 
background text and 16-со]ог 
low-resolution with optional 
mixing of 40-column foreground 
and background color text. In 
the medium-resolution (80 by 
48) mode. it gives you the op- 
tion of mixing 80-column 
switch-selectable color text. 
Other modes include high- 
resolution with 16 colors and 
técolor 80 by 192 displays with 
the option of mixing 80-column 
switch-selectable color text 

The XB-7 comes with a 
manual. Apple Пе Rev B molex 
connector, and an RGB cable 
kit. The suggested price is $249. 
Contact Sakata USA. Corp. 651 
Bonnie Lane. Elk Grove Village, 
iL 60007 
Circle 645 on Inquiry card. 


WHAT'S NEW 


А D D-1N 5 


8087 Chip Can Ве Used in PCjr 


фир ааа о ваацая ао а ао ооо яя оо ооо ооо 


JAC has created a small 

circuit board adapter that 
lets you plug an 8087 micro- 
processor into the ІВМ PCjr. 
The jr-87 adapter is designed 
to plug directly into the 
8083's socket. and the 8087 
is then plugged into the 
adapter. 


The TtAC board does not 
modify the PCjr, and it does not 
interfere with the operation of 
the PCjrs peripherals. The 8087 
operates at the same speed on 
the PCir as it does on the fuil- 
sized РС. Any software de- 
signed to run on 8087-based 
IBM PCs will run unmodified on 


the PCjr 

The price for this board is 
589.95. without the 8087 For 
complete details. contact TIAC 
Manufacturing Inc, 3084 Spring 
St.. Port Moody. British Colum- 
bia V3H 128 Canada. (604) 
461-1626. 
Circle 646 on inquiry card. 


Data-Communications Products from Anderson Jacobson 


аввазциеставзаатаееееиооеттазпетцтазеоееевизаеесевеазеаввтасеазагвбевзвенагегетитееввачевачагевеа 


nderson jacobson has ап- 
nounced the availability of 
a pair of data-communications 
products: the PC Connection 
and the Al 1212-AD2 auto-dial 
em. 

The PC Connection. a plug-in 
modem card for the ІВМ PC 
and PC XT. works with both 
ATST 103 (0 to 300 bps) and 
АТЕТ 212 (1200 bps) protocols. 
It is fully compatible with 
Smartcom from Hayes Micro- 
computer Products and most 
major communicatjons software. 
The PC Connection's setup is 
simplified by use of internal 
switches as well as software in- 
structions. Simultaneous printing 


and communications are pos- 
sible through use of two ШО 
ports. Additional features in- 
clude a speaker to monitor cails 
in progress, a built-in asyn- 
chronows communications 
adapter. and selectable COMI: 
СОМ?:. COM3:, or COMM; serial 
and modem port communica- 
tions. 

Тһе Aj I212-AD2 auto-dial 
modem offers computer log-on 
and two-level security with 
password protection. A multi- 
speed asynchronous&ynchro- 
nous modem compatible with 
ATGT 103 and 212 in a 
switched-telephone operation. 
the А) 1212-AD2 can dial a 


Hard-Disk Controllers with Encryption Option 


ооо офор ооо осо ооо ооо а орон ово баба ово вова ооо ово фо ааросочя 


IGEN's DC-6 series of hard- 

disk controllers for the IBM 
Personal Computer provides 
error-correction techniques and 
backup and data-security ор- 
tions. The series can range as 
high as 16 heads and 200 
megabytes of storage. It uses a 
proprietary “self-adjusting” 
technique that stores drive 
parameters and media informa- 
tion on "private" disk sectors so 
that once initially tormatted. the 
drive can be used with any 
operating system. 

The DC-6 series includes 
multiple-burst error correction, 
which is implemented through a 
combination of hardware and 
microcode. This arrangement 
enables error handling that's in- 
dependent of the operating 


system. 

Ап encryption/decryption 
facility is optionally available. 
The encryption option is based 
on the NBS Data Encryption 
Standard. 

The Standard DC-6 hard-disk 
controller costs $395. With the 
encryption option, the price is 


computer upon receipt of a 
code name rather than a tele- 
phone number. A second-level 
password is required before 
allowing access to the modem's 
memory. Up to sixteen 37-digit 
numbers for automatic pulse- or 
Touch-Tone dialing can be 
stored in memory A prefix of 
up to 19 digits can be added 
for speed-dialing to carrier net- 
works. Comprehensive diag- 
nostics are provided. 

The PC Connection costs 
$495. and the AJ 1212-AD2 is 
$695, Contact Anderson jacob- 
son Inc.. 521 Charcot Ave, San 
Jose, CA 95131. (408) 945-9030. 
Circle 647 on inquiry card. 


$495, The DC-6 with a tape 
backup and the encryption op- 
tion 15 $567 For further infor- 
mation, contact SIGEN Corp.. 
Suite 7 1800 Wyatt Dr.. Santa 
Clara. CA 95054. (408) 
988-2527 


Circle 648 on inquiry card. 
(continued) 
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WHAT' S NEW 


|» SOFTWARE*APPLE 


Database Handles 2 Billion Records per File 
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he Keystroke Database for 

the Apple Lisa can handle 
2 billion records per file. It lets 
you store. find update, and 
print information rapidly and 
easily. 

All references to storing and 
retrieving data are in English 
common business terms are 
used throughout the program 
A find/update function lets you 
locate and recall stored informa- 
tion by individual records, all 
records. or records with specific 
sets of conditions. Among rhe 
search formats are exact match- 
ing. greater and less than 
values, ranges. and such partial 
matching as "beginning with” 
"ending іп: and "contains" Up 
to four searchésort helds сап be 
defined within in a file 

As you design your files, Key- 
stroke lets you specify com- 
puted fields that automatically 
do arithmetic calculations based 
on any available data within the 
file. A field-formatting capability 
lets you preformat types of data 
to be entered for consistent 
data presentations. А default 
response automatically enters 
constant data A cross-reference 
feature can find and enter infor- 


Bese sh 
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mation from another file into 
your working file 

A report generator lets you 
translate input data into rows 
and columns Reports can be 
sorted in up to 4 rows with 28 
columns. Report features in- 
clude boldface highlighting of 
user-defined conditions. sum 
mary-only reports. and statistical 


Macintosh C Development System 


орон оо соо раю ооо опала виа о оао ао ава вас овооаванова 


| № anx Software Systems has 
released two C compiler 

development systems for the 
Macintosh: Aztec С68Кр and 
Aztec C68K«c. A set of develop- 
ment utilities, called the Aztec 
C68K Toolbox. 15 also available. 

Aztec C68K-p. designed for 
personal use, comes with a C 
compiler, a 68000 relocating 
macro assembler a UNIX sys- 
tem library, an editor. and a 
shell environment 


The C68K« is intended for 
commercial applications. It 
comes with all the features of 
the personal version and with 
support for the Macintosh toot- 
box. including windows. an 
overlay linkage editor, and 
dynamically relocatable code 
with unlimited code size. 

The Aztec Macintosh C com- 
piler's code size and execution 


speeds are said to outperform 
any native development system 


MegaMerge Extends MacWrite 


иона ооо ооо осо ооо рр о ооо ооо оса оао оса ооо юар 


egaMerge gives MacWrite 

mail-merge capabilities 
and unlimited document 
lengths. When used іп conjunc- 
tion with MacWrite MegaMerge 
lets you produce form letters, 
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mailing lists, and labels from a 
single master document and list. 
It gives you the ability to merge 
large blocks of information into 
printed documents, and you can 
link separate documents into a 


calculations in IO columns with 
counts. averages. and totals. 
Keystroke requires а 1-mega- 
byte Lisa. a hard disk. and the 
Lisa Office System or Workshop. 
The suggested price is $595 
Contact Brock Software Prod- 
ucts Inc. РОВ 799, Crystal Lake. 
IL 60014, (815) 459-4210 
Circle 649 an Inquiry card. 


currently available for the 
Macintosh 

The Aztec C compiler is also 
available as a cross-develop- 
ment system from PC-DOS, 
MS-DOS. CP/M-86, and Lisa. 
Prices begin at 5199 for the 
persona! C system Contact 
Manx Software Systems Inc.. 
РОВ 55. Shrewsbury. Nj 07701. 
(ВОО) 221-0440; іп New Jersey. 
(201) 780-4004 
Circle 650 on inquiry card. 


coherent whole. 

MegaMerge sells [or $125 
Contact Megahaus Corp.. $703 
Oberlin Dr.. San Diego. CA 
92121, (619) 450-1230. 

Circle 661 on inquiry card 


Design Program for 
Apple Finds Use 
іп Many Fields 


ou can create architectural 

designs, bar graphs. circuit 
and electrical diagrams. organi- 
zational and flow charts. floor 
plans, forms, office layouts, 
schematics. and project sched- 
ules with Quick-Draft. a com- 
puter-aided design program for 
the Apple И series. 

Quick-Draft lets you use the 
Apples keyboard. a joystick. or 
the KoalaPad to draw on the 
high-resolution screen. You can 
draw ellipses, circles, arrows. 
arcs. and polygons or use pre- 
defined shapes in any size, rota- 
tion. or color. You can fill 
closed areas with any one of 22 
colors. Depending on memory. 
complicated designs can use 2 
оғ 4 screens or up to 30 
screens with additional memory 

Uppercase and lowercase 
text can be printed in 19 dif- 
ferent fonts. A macro facility 
lets you define as many as 20 
objects. each constituting multi- 
ple lines, figures. and text. 
These objects can be reposi- 
tioned anywhere on screen and 
saved on disk Hard-copy print- 
outs of апу screen or four con- 
tiguous screens can be obtained 
from a variety of dot-matrix 
printers. 

Quick-Shape is a $25 option 
that helps you create custom 
shape tables of up tu {27 
members for use with Quick- 
Draft it lets you edit shapes by 
enlarging any portion of the 
display screen from two to four 
times its normal size. Thirteen 
proportionally spaced text fonts 
and shape tables for mathe- 
matics, music. and electronics 
are provided. 

RAM cards with 16K. 64K. 
and 128K bytes of memory 
are optional. On an AppleDOS 
3.3-formatted disk, and with 
documentation, Qui. Draft 
is $50. For further informa- 
tion. contact Interactive Micro- 
ware Inc., РОВ 139. State Col 
lege. РА 16804-0139. (814) 
238-8294. 

Circle 652 on inquiry card 


WHAT'S NEW 


OptionWare Runs Under Lotus 


ооо ао ооо олова оо ая ао оо ааа 


һе DSS OptionWare line of 

application programs runs 
under Lotus 1-2-3 on the ІВМ 
Personal Computer. The DSS 
line comprises more than 55 
programs and embraces such 
areas as financial statistics. 
sales, marketing. organization, 
budgeting. personnel manage- 
ment. sales aids. asset and cash 
management, personal manage- 
ment, and desktop organization. 

Each application features 

menus and option lists, param- 
eler setting screens. modifiable 
column and row headings sec- 
tion. calculation formulas, pro- 


gramming macros. summaries, 
and concise print formats. You 
can create comparative variance 
analyses, component analyses 
and subanalyses, and color or 
blackand-white graphs. Informa- 
tion can be swapped between 
OptionWare packages. and five 
main commands are consistent 
across all 56 applications. 
OptionWare packages are 
priced at $130 each. Contact 
DSS Development inc., Cor- 
porate Place. 4 Barnard Lane, 
Bloomfield, CT 06002. (203) 
241-5554. 
Circle 653 on inquiry card. 


Freehand Color Art Program 


тивчеоттегеттаваеаввовагеевонтаресааааотегоозтеоеогеегеветесттеве 


һе Vectrix Paint Program 

lets you draw freehand 
color graphics on your ІВМ PC 
or PC XT. А VX384A color 
graphics processor or the Vec- 
trix Midas Color Card, a moni- 
tor. and the Summagraphics 
ММ1200 series graphics tablet 
are required. With the VX3844A. 
the Paint Program gives you a 
basic color palette of 16.8 
million colors, Using the Midas 
Card, it provides a standard 
palette of 4096 colors. From 
either palette, you can work 
with 512 colors on any image. 

Once you've selected your 

colors. the Paint Program offers 
you an icon menu of work op- 
tions. Program features include 
air brushes, color mixing. 20 
user-definable brushes. screen 
dump. disk storage. and rec- 
tangie filling. You can draw 


circles and horizontal and ver- 
tical lines and work with straight 
line, triangular, square, and cir- 
cular brushes. 

The Paint Program has a text 
submenu that contains both size 
and character modes. The size 
mode lets you pick a character 
size and the character mode 
transfers control back to the 
PC's keyboard. Ten different 
fonts are provided, including 
script. italics, simple. duplex. 
and triplex. 

The Paint Program for the 
Midas Card is $500: for the 
VX3844A, it's 5900 The manual 
alone is 545, The Midas Card is 
priced at $2995, while the 
VX 384A is 54995. Contact Vec- 
trix Corp.. 2606 Branchwood 
Dr, Greensboro, NC 27408, 
(919) 288-0520 
Circle 654 on inquiry card. 


Integrated Package Tailored for Executives 


эвьвавввиаезаевевввеелаетттаов UPPREPUESEEUSUSSEHSUPEUPEPPREPEPESESUSPS 


спо Architect's IOAS-I for 

the IBM PCjr is made up 
of two modules: Exec-l and 
Word-X Ir requires 128K bytes 
of RAM and is priced at $99. 

Exec-] is an executive informa 

tion system consisting of seven 
applications: appointment, stock 
security. mailing list. checkbook. 
personal finance, personal in- 
ventory, and memo. The Word-X 
word processor has a full-screen 


editor, word wrap. and on-line 
help. It uses function keys and 
simple commands. and it can 
merge data files from Exec-| 
and produce form letters. 

A version for the IBM PC XT 
is available: however. it requires 
an SO0-column monitor. Contact 
Micro Architect Inc.. 6 Great 
Pine Аме. Burlington. MA 
01803, (617) 273-5658. 

Circle 655 on inquiry card. 


Modula-2 Compiler Runs Under CP/M-86K 


взебасвлавачееввераеяавсеваевоешәЗзебетттетРФаФаас во о юьоние 


olition Systems released а 

Modula-2 compiler for the 
CP/M-68K operating system on 
September | The compiler is 
available for an introductory 
price of $495. 

The Modula-2 compiler 
generates optimized machine 
code: one well-publicized 
benchmark executes in 1.74 
seconds, which is said to be 
two to three times faster than 
other high-level languages on 


LISP for CP/M 


the &MHz 68000 micropro 
cessor. 

Volition Systems Modula-2 
compiler offers interrupt 
handling and the ability to pro 
duce ROM-based code. You can 
disable code optimization and 
execute programs without 
linking. 

For full details. contact Voli- 
tion Systems, РОВ 1236, Del 
Mar, CA 92014, (619) 481-2286. 
Circle 556 on Inquiry card. 


эекаееевнавгегевевтеававвааевевере тегетевтеееоеваевевевевияйагаевеаевгвваавшер» 


omputing Insights is mar- 

keting a version of LISP tor 
Z80-based computers running 
СРАМ 2.2. ІШЕР. founded on the 
LISP dialect called Scheme. fea 
tures stack-free execution of 
"tail recursive" functions. It pro- 
vides complete access to the 
CP/M file directory and sequen- 
ца! and byte-addressable ran- 
dom I/O to disk files. 

iLISP has run-time LISP macro 

instructions and inputtime 
READ macros. Both floating- 
point and integer arithmetic, 
Including sine, cosine, arctan. 
and random. are standard. It 
gives you control over the ex- 
ecutive. error-handling. and 
start-up functions. An assembly- 
language interface and trace 


IEP Structures 


and debugging utilities are 
provided. 

Documented source code tor 
all iLISP utilities is standard 
Among those supplied are the 
LISP list editor. a print utility, 
and a function library system 
for maintaining random-access 
libraries of documented LISP 
code and values. 

iLISP comes with a 165-page 
user manual and a 60-page in- 
troduction to iLISP program- 
ming. Formats available include 
8- and S-inch disks for Kaypro, 
Morrow. and Zenith computers 
The suggested price is $49.95. 
Far further information. write to 
Computing Insights. POB 4032 
Madison. WI 53711. 

Circle 657 on Inquiry card. 


Educational Programs for Disabled 


фон осо ооо но оо ис ооо оочиюю 


he IEP Management Sys- 

tem lets you structure a 
personalized individual educa- 
tion program ШЕРІ for a dis- 
abled child. it works on апу 
microcomputer using CP/M and 
on Apple 11+. Apple Пе. and 
Franklin computers. 

Available options enable you 

to print out multiple IEPs and 
generate progress reports. 


Foreign-language translations of 
reports or educational programs 


can be generated. 

The IEP Management System 
is available on 8-inch single- 
sided. single-density CP/M disk 
formats and on 54-inch formats 


for the Radia Shack TRS-80 
Model 4 and Zenith 2-80/2100 
systems. It includes modifiable 
disk-data files, an operators 
manual. and two training cas- 
settes 

The basic IEP System, Level 1, 
is priced at $3 per enrolled stu- 
dent (minimum 5895). A 90-day 
license for the fully operational 
system. complete with options. 
is $50. For further details, con- 
tact Creative Educational Ser- 
vices, 36 River Ave. Monmouth 
Beach. Nf 07750. (201) 
870-6543. 


Cirde 658 on Inquiry card. 
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WHAT'S NEW 


Full-Screen Word Processor for Model 11/4 
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he FullView word pro- 

cessor from Mitek Systems 
for the Radio Shack TRS-80 
Model 11! or 4 is designed for 
large document preparation. 
Made up of separate text- 
editing and text-formatting pro- 
grams, FullView leatures auto- 
rnatic section and subsection 


numbering. printer controls, and 
automatic generation of tables 
of contents. lists. figures. 
headers, and footers 

The full-screen text editor can 
load 6000 text characters In 3 
seconds, scrolls at 50 lines per 
second. and permits cursor 
movement at up to 200 charac- 


Structured Programming Language 
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llegro Software has intro- 

duced pC. a programming 
language and compiler for the 
Radio Shack TRS-80 Models | 
and Ш The pC compiler trans- 
lates source programs into 280 
instructions that can be ex- 
ecuted directly on the TRS-80's 
280 processor. which is said to 
yield programs up to 50 per- 


cent faster than comparable 
BASIC programs. 

pC uses structured program- 
ming techniques. К comes with 
a library of more than 60 func- 
tions, some of which permit ac- 
cess to the TRS-80's ROM and 
TRSDOS. Other functions sup- 
port disk files, graphics, mem- 
ory management. and strings. 


+CODA+ Uses Stream-Clpher Encryption 


гавввтәоветовтесттооттесттттиФооФевФеФФФЖеФФзефтеветаотаетфзеввтет 


data security program. 
4CODA + version 4.1 uses 


the stream-cipher technique, 
which combines text input with 
a stream of pseudorandom 
characters that are generated by 
the Interaction of an internal 
key and an external, user- 
selected key. The internal key is 
specific to each +CODA+ pro- 
gram used: the external key 
consists of an 1i-character key 
word and a 2-digit page nurn- 
ber. In a stream cipher, the cor- 
ruptlon of a single character in 
an encrypted text results only in 
the corruption of that character 
and not in a block of text 

+CODA+ can be used with 
any type of data-storage or 
transmission system: no special 
error-checking precautions are 
required. it features а 48-char- 
acter Teletype-compatible char- 
acter set and а 10,000-member 
key library. which is accessible 
by library/page number. 

А machine-code program and 
a BASIC program form the 
+CODA+ base The machine 
code program provides high 
speed and security for the en- 
cryption and decryption pro- 
cesses. [t also contains the 
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routines for subdividing en- 
crypted data into five-character 
blocks, removal of spaces be- 
tween words or blocks. keyword 
and page-number entry. and a 
number of other procedures. 
The BASIC program handies the 
VO functions An exit routine 
that wipes out both programs 
and a text buffer are included 

Available for the TRS-BO 
Models | and Ш, *CODA + is 
normally supplied on a TRSDOS 
data disk. |! requires 32K bytes 
and a disk drive. The list price 
is 5100. Contact +CODA+ Data 
Security. 17 Douglas Ave. 
Newcastle upon Tyne, МЕЗ 4Х0, 
England: tel: 091 285 8667 
Circle 661 on inquiry card. 


ters per second 

The FuillView text formatter 
supports 65 directives that give 
you control over a document's 
specifications It can format text 
at up to 100 pages per minute. 
It can handle impact and dot- 
matrix printers, as well as some 
of the new laser printers. 


I/O files can be redirected when 
a pC program is running. You 
can create your own libraries. 
рс subroutines can be called 
from assembly-language subrou- 
tines and vice versa 

A 100-раре manual. complete 
with a tutorial on structured 
programming. comes with РС 
The ІШІ pC package |5 $99 95, 


System requirements are 48K 
bytes of memory and a disk 
drive, Each program costs 
549.50. which includes a manual 
and quickreference card. Con- 
tact Mitek Systems Inc.. 9580 
Black Mountain Rd.. San Diego. 
CA 92126 
Cirde 659 on inquiry card. 


which Includes the compiler. a 
utility for merging library files, 
the runtime library. a utility 
library, and the source code 
for an arcade game. For further 
Information, contact Allegro 
Software POB 6593. Station [. 
Ottawa, Ontario K2A 3Y7, 
Canada 

Circle 660 on Inquiry card 


User-Supported PC Software 


чегаетсткаеоьвеесгавоефеето%ЯСсее әсвбабаееоеаазацевееатеееефзеявбат 


directory of more than 100 

public-domain and user- 
supported programs for the 
IBM PC can be purchased from 
the PC Software Interest Group. 
Listings include word process- 
ing. communications. database. 
DOS and BASIC utilities. games. 
graphics drawing utilities, turtle 
graphics. spreadsheet templates, 
RAM disks, and spoolers. Lar- 
guage programs include Pascal. 
C assembly, and FORTH. 

The programs are said to have 
heen written by people who 
have opted not to market their 
work and who will allow others 


; WHERE DO NEW PRODUCT ITEMS COME FROM? 


* The new products listed in this section of BYTE are culled from the * 

. » thousands of press releases, letters. and telephone calls we receive 3 ‘ 
? > each month from manufacturers and distributors. The basic criteria 5 : 
: for selection for publication are a} does a product match our readers 4 
А interests. and b) is it new ог simply a “reintroduction” of an old item. • 

: ; ff you want your product to be considered for publication (at по $ ° 
charge}. send full information about it. including its price and an ad- : : 
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е 


* cock. NH 03449 
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to copy it free of change 
Authors of user-supported pro- 
grams provide docurnentation 
and request a donation from 
satisfied users. Most of the 
public-domain programs come 
in source code 

The directory is $4.95. plus 61 
postage and handling. A set of 
introductory disks can be ob- 
tained for $59 A complete set. 
comprising 135 disks. is 5814 
Contact PC Software Interest 
Group, Suite 130S, 1556 Halford 
Ave. Santa Clara. СА 9505]. 
1408} 730-9291 
Circle 662 on inquiry card 


Books on Apple 
free catalog of computer 
books of interest to Apple 
users is available Subjects in- 
clude programming, games, seil- 
help. writing BASIC programs. 
hardware and software source- 
books. and graphics. Contact 
Sinequanon, POB 235, Cedar- 
hurst. NY 11516 
Сие 663 on Inquiry card. 


COLOR вм 
PRINCETON GRAPHICS MX-12 
PRINCETON GR. 12" AMBER 

R 


ФЕМІТМ RGB ZVM-135 CULOR 
UBI 9" AMBER 21-4 

Usi 9" САДЕН PI-! 

ОБ: !2" AMBER РІ-1 

USI 12" GRREN PI-2 

951 1)" LO-RES COLOR 


ANCHOR MARK VII (88-232) 
ANCHOR MARZ X (85-272) 

ANCHOR MARK XII (R5-212) 299.9 
APPLE-CAT 11 MODEM 

KENSINGTON MODEM 1200 
NOVATION J-CAT 

AIXOM R2!2A 1200 BAUD 
SMARTCAT 103/212 

SMARTCAT 103 


GMARTMOD 
US ROBOTICS РАВӨМОВО 
DISKETTES 


SE/SD ELEPHANT 67 
SE/DD ELEPHANT #2 
D&/DO ELEPHANT 85 


PRIWTERS 
AMDEK 5040 40СР8 DAISY 
ANADEX 07-95018 


COLOR 269. 
CR-21 DAISY WHEEL 499.95 
COMREX CR-III DAIST 919.95 
DAISTWRITER 2090 40K 112 


GORILLA ВАМАМНА 
109 PRISM 132 


МАМИ TALLY MT160L 
MANMESMANN TALLY MTTI80L 
МАННЕВМАНЫ TALLY SPIRIT 

МЕС 3550 SPIMWRITER-IEM 1769.95 
ORIDATA PACEMARK 2350P 2279.95 
ОКТОАТА PACEMARK 2410P 2569.9 
OKIDATA PACEMARK 24105 2639. $5 
OKIDATA 

OKIDATA 

OKIDATA 

ORIDATA 

OKIDATA 

OK10ATA 

ORIDATA 93 

PANASONIC P1090 

PANASONIC P1091! 

PRINTMASTEH {DAISY} 

PROWRITER Е (H510P) 

PROWRITER Ti { 1550р) 

UME EPRINT 11/40» 1439.95 
BANTO PR5O00 DAISY WHEEL 499.95 
STAR РОМЕВ-ТҮРЕ OAISY 409.95 
BTARWRITER DAISY WHEEL 1039.95 
TOSHIBA P-139! LP 1479.95 
TRANSTAR 315 СООН 
MICRODUFFER(EZPSON К8232) 
GRAFITTI CARD (APPLE) 

GRAPPLER + (APPLE) 

BUFFERED CRAPPLER* (AP) 
MICROBUFFER [1+ 'eKPLAP) 
PRINTERPACE САМО (APPLE) 

PKASO PRINTER I/F(APPLE) 
WIZARD BPO !6K (APPLE) 

WIZARD SOB 16K (APPLE) 


OTHER FRINTKRS AVAILABLE 


Circle 26 on inquiry card 


4TH DIMENSION DRIVE-ONLY 
4TH DIMENSION ORI VE*CTAL 
ALS CP/M CARD 
й=ВАБЕ It { 1-90} 
DOLLARS bà SEHE (MAC) 
GIBSON LIGHT РЕМ 
GRAPHICE MAGICIAN (MACI 
HOME ACCOUNTANT (MAC) 
MACH 11 JOTSTICK tle 
MACH 11: JOYSTICK fle 
MANAGEMENT КОСЕ (МАС) 
MICRO-6CL A2 DRIVE-ONLT 
МІСИОФОРТ BASIC (MAC) 
MICROSOFT CHART {MAC} 
XICRHDOGOFT WORD (MAC) 
MILLIONAIRE (MAC) 
MOUNTAIN MUSIC SYSTEM 
MHULTIPLAM (МАС! 
PFS: FILE 
PFS:FILE & REPORT (HAC) 
ZUN SOFTCARO 11 


TAXAN 410-64 60 СО. 116 
VIORX VIOEOTERM W/SFTSM 
VIDEA ULTRATENM 
WILOCARD 11 

WS/MA/8S/8I w/ÉTARCAKD 
ZORK I (МАС) 


18м 
IBM PC 256k 2-D6/D0 
dBASE III 


бале А MONITOR 
ІНК APPLE EMULATOR 
RAM 1 ык 
LOR 1 
iBACK o0 
RANA DS/DD DISK DRIVE 
Six РАК PLUS 64h 
STB BUPER 1/0 MULTIFUNCT 
TG JOYETICK W/TOCCLE 
DOEA 1200 
VERSAWRITER GRAPH TABLET 
VISI-OM MOUSE 194 . 
WIZARD SPOOLER P/S 16: 249.95 


COMPUTERS 


тозады УВВ 


APPLE ile 

APPLE 116 teu 
ATARI 00001, COMPUTER 109.99 
ATARI 850 INTERFACE 199.95 


BMC BOO-GKEEM COMPUTER 1424.95 
180A, 64K, PRINTER, MONITOR, 
88-232, VORDSTAR, ГАТСЕТАВ, 

„25, MAILAERGE, SPELLSTAR 


COMMODORE 84 COMPUTER LOW! і 
COMMODORE 1541 DISK DRIVE LOWIi 


RACLE PC PLUS-2 SYSTEM 3199.95 
128К, 1-DÉ$/DO ORIVES, 
MONITOR, KAGLEMRITER, MSE-DOS, 
VAGLECALC, b CP/H-B5 

EAGLE SPIRIT-II 2264.95 

EAGLE SPIRIT-XL 3154.95 
PORTABLE 126% EXPANDABLE TO 
640K ON BOARD, 1 320K FLOPPY, 


SANYO 550-1 158/50 DRIVE 769.95 
SANYO 555-1 258/00 ORVE 1079.95 
SANYO 550-2 108/00 ORIVE 829.95 
SANYO 555-2 208/00 DRVE 1249.95 


ФЕМІТН IBM COMPATABLE 2549.95 
ZENITH М/10 МЕС DEZ 3999.95 


тн. ҰС -IBM COMPATIBLE 1979.95 
12 RIAL PORTE, 


COLOR GRAPHICS CARD 
WALMUP PC - 104 PC COMPATIOLE 
$1799.95 


DEBER AM 
126% RAM, 2 DE/DDO DRIVES,SERIAL, 
PARALLEL, COLOR CARO & SOFTWARE. 


19 TECHNOLOGIES, INC. 
SMART CABLES 
ТИЯТАМТ 25-232 CONNECTIONS 


eat? (WORKHORSE) 79.93 
8821 OIAGNOGTIC PERATURES 164.95 


е ONE CANLE FITS ALL * 


ЯРУ 
COUNERY 
Wa 


YOU CAN 
BANK ON IT! 
Our Rock Bottom 


prices will make a 
believer out of you! 


CHECK US OUT! 
Apple Country Ltd. is the leader 

in Rock Bottom computer prices. 
We intend to keep it that way! 


We will try to meet or beat 
any advertised price! 


CALL TODAY... 
WE CAN HELP! 


CREDIT CARD ORDERS 1-800-222-2602 


For order status, technical assistance and California 
calls (619) 765-0239 Apple Country, Ltd., Р.0. Box 
1099, 2602 Washington St., Julian, Calif. 92036 


We accept AmEx. Prices reflect 2% discount for 
VISA/MC cash & check (2 weeks to clear}. S&H in 
continental US 5% ($5 min) Monitors $10 min, APO! 
FPO & others call. Calif add 6% tax. P.O. must include 
check. No COD. All orders prepaid. All items are new 
with Mfgr's warranty. Prices, products & terms 
subject to change without notice. All sales final. 
Returns require RMA#. No returns on software. 
Volume discounts available. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE 
for the micro computer industry and is a California 
corporation not affiliated with Apple Computer Inc. 
Apple is a trademark of Аррів Computer Inc. 


SPECTACULAR 
1 LOWEST PRICES 
3M DISKETTES 


LIFETIME WARRANTY 


51687. 5019" 


SAGE IV OWNERS 


5 MB EXPANDED WINCH. 
BACKUPS AVAILABLE 
ON REMOVABLE 
CARTRIDGE DISK. 


54“ n $2.55 
би” vill 
8” SS/SD 


SIBEC 51 


8051/52 DEVELOPMENT BOARD | 


В” 55/00. 
8" DYDD . 


1-800-328-3472 
Dealer inquires invited. СОР and charge 
cards accepted. All orders shipped пот 
stock within 24 hra 


АА, M 


North Hills Corporation 
564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Cali Collect 1-612-770-0485 


е BACKS UP 10 MB IN NO TIME 
e 2 WEEK DELIVERY 


Contact: MASTERBYTE 
COMPUTERS OF N.Y. 


117 E. Piet St, NYC. 70021 (212) 570-0774 
Authorized SAGE Disirbulor 


Circle 272 on inquiry card. 


Monitor Mover 


Gives Back the Desk | Printers 


s Models to fit most САЯТ" 

* Rotates 360? on base 

* Adjustable height Order by phone. Major credit 
е Support tray swivels and tilts cards accepted or C.O.D. 

* Holds up to 50 ibs We ship О.Р.8. 

е Clamp, screw and wall mountings 


Тек!!! 7 Video Dynamics Inc. 


P.O. Box 8056 
Grand Rapids, MI 49508 іп Шїпо1в 1-312-593-2304 
(616) 241-4040 out of state 1-800-233-3472 


PROGRAMMER 


$249.95 


COMPLETE МАТЫ 
PERSONALI Y 
MODULE 
ГІ? AC POWVER-ASZI2 
6 BAUD RATES HANDSHAKE ТО HOST 
ALLOWS READ, WRITE, VERIFY & COPY 
Comes complete with CPM & BASIC Drove 
Program Listings fos most srl macros 


Full 1 Year Warranty 


Programs the following 5 Volt 24 (ы 25 p^ 

dences 27»3 seres thigugh 272565 

25«a senes 68766 pius others 

брас; Personality Module Сабыт eith Orden 

Atona! Personally Modutes only $15 00 ea 
TO ORDER CALL OR WHITE 


APROPOS TECHNOLOGY 

1071-4 AVENIDA ACASO Add 
CAMARILLO CA 93010 $4.00 Shipping- USA 
(805) 482-3604 VISA or MC Add 3% 


Circle 210 on Inquiry card. Сусе 362 on inquiry card. Сесе 27 on Inquiry card 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD Call Free (800)235-4137 
for prices and information. Dealer 
inquines invited and СОШО“ 


ТС. PROMPT DELIVERY!!! 


SAME bi реч (USUALLY) 


255K 
64K 200 ns 
64K 150 ns 
64K 120 ns 
16K 200 ns 
EPROM 
27256 2окиұв 300 ns 
07128 1908 250 пв 
2784 mos 200 ns 
2732 4398 450ns 
2716 жа 450ns 
STATIC RAM 
5565P-15 150 na 
6264LP-15 150 ns 4 
Bt 18P-3 150 ns 


Double Your 
BV" disk storage 
x n without adding a drive. 


Get twice na much from your Н88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your БЫ” drives, for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density. 8" and 
64” drives — simultaneously. 

с. Ф) inc. 
Controlled Data Recording Systeme Inc. 
7210 Clairmont Mesa ШҰ4., San Diego. СА 92111 
{819} 560-1172 


Factory New, Prime Parts рое 
MIC Н ТЕПТЕ, ESS DRS UNLIMITED 
a 77 ** (918) 267-4961 


—— - im жоғ ih E 
em шшш! 


93401 In Cal сай 
{800)592-5935 or 
5633-1037 


Clrde 53 on inquiry card, Circle 287 on inquiry card. 


EXPERT COMPUTERS often saves system integra- 
tors, software consultants, and small dealers thousands of 
dollars. And not just with low pricing. 

We do extensive compatibility testing between net- 
works, modems, video boards, hard disks. and various 
ІВМ ciones. This is testing that easily costs thousands ol 
doliars in "evaluation smaples" 

Il you can't afford to buy опе of each пет just ro test it, 
сай us as TECH SUPPORT/;/ CUSTOMER SERVICE: 


(818} 344-6063. 

#1 РС: 250. 2 drives graphics adaptor сс « $2000 
2 РС: 255, 2 drives, monochrome / printer port $2100 
PC PORTABLE: 756K, 2 drives .. $2500 
#1 XT: 2565. 1 ате, І0меуге Fixed. graphics adaptor 53900 
#2 КТ: 256K, 1 drive, LOMByxe Ford, mona / pnnter $4000 


Why we recommend ТАМА 
1) ТАМА в co compatible. ihe ony заспе & you have to shave your 
manate 


4) TA has conbnualty upgraded The keyboard i5 improved. The doves 
же hrie TRACP, The new DOLOR 5 SPECTACULAR. ӨМ. 
Columbia. Compaq. Corona. and others have made almost no 


changes over the past year 
Ej The power supply 5 strong enough to aki a hard drive or other inter- 
ngl 


opion 

4] TAA ғой агай to compete on PRICE and копить 

#1 ТҰМА: 254K. Serial, Рагайсі, Song drip dit IF Green 
CRI . $1725 

#2 TAMAS 256k. па, Parallel, 2 Ores, Manechrome, dZ Green 
CRI $1725 

ӨЗ TAMAS ек Serial Paraet, 2 Ores, 640 > 400 Color, 26 Mz 
RGB C $2196 

Our TAVA's have the improved keyboard! 


LINKNET (tm) 
PC Network Terminal 

Thus & an (BM-sryte computer wan NO DRTVES, 128% irrpanciariie to 
256K on-board). 5 expanwon ШОС |1 used for video intertace|. ргігкег 
port. and senal port. Why Duy a computer with МО) DRIVES? Because it 
n the perfec: NETWORK DESKTOP WORKSTATION. 

Add лу NETWORK CARD to make an mexperruve full-featured 
workstates: Then, Я you like, you can stil exchange VIDEO сағ. add 
HARD ОС ext For speed. add ап 808? CO-PROCESSOR or а RAM 


$995 jinctudes 12° Green CRT} 


SANYO 
SANYO MBC 550-2 5 915 
SANYO МЕС 555.2 $1220 
SANYO SERLAL PORT 5 65 
10 MBYTE EXTERNAL HARD DISK 51265 
DUMP: Graphics to printer. . " $ 45 
ADD-ON TEAC 0800 DRIVE wan instructions $ 165 
NEC APC 
#НОТ | ORWE GREEN $2135 
#НО2 206771 GREEN $2545 
#НОЗ 20vt5 COLOR $3235 
AHOS пинг COLOR $2635 
NEC APC-I1I 

#HIOZM 2 ORIVES, MONG $1916 
#HIOZC 2 DITVES COLOR $2316 
ЕНІПІМ тома, MONO $3196 
ЖНІІІ Сыз COLOR . 53598 
UNIX SPECIAL-MONO: 256K КАМ, PC-UX, 

& H111M, PC-UX BOARD $4255 
UNIX SPECIAL-COLOR: WITH KH111C 54655 

NEC PC8201 
The “lap computer” that beats Radio Shack $455 
IBM OPTIONS 

VIDEO CARDS 
MA PEACOCK vath printer $265 
PARADISE Multidisplay $295 
PLANTRONICS Coltorplus $365 
PERSYST ВОВ wan TAXAN #440 RGB $975 
TECMAR Graphic Master $485 
EVEREX Graphic E — ‚. 5420 
TSENG LASS Ойга 4 5485 
PROFIT SYSTEMS Multigraph $395 
CCS SUPERVISION wih Graphici $725 
HERCULES Graphics Card $325 
STB Graphic Plus 5375 
PRINCETON GRAPHICS Scan Doubler. 5175 

QUBIE РС ACCESORIES 
INTERNAL MODEM гәзвтгреояатоеәееафооавценаяЯ6 5275 
EXTERNAL ИЯФШИЕАА........--е»ес»»с»:»ө.... $310 
200 W STANDBY POWER [ИЛИЯ] $345 
300 W STANDBY POWER ........-.---...4... 2455 
IMPROVED КЕҮБОХМАЯВР..................... 5165 

3COM PC NETWORKS 

Recerca: netwerk for dime INI 
ETHERLINK Card lor each PC 595 
ETHERSTART Bootes: ROM 5 90 
ETHESHARE Software for fie seraer $445 
BNC TERMINATOR KIT З ‚$ 35 
CABLES: 10° = $36 50-539 100' а $49 

ORCHID TECHNOLOGY 
BLOSSOM - 64 ФАК, par. serial, cock $255 
PC-NET piggybacis onto Blossom $405 
BLOSSOM:-64 WITH PC-NET both above items $595 


VIDEO MONITORS 
AMINED 
30000 . . 9M — $135 
300A $145 
310A к 5180 
COLOR CRT $ - not recommended 
PRINCETON GRAPHICS 
SR-12 35615 
HX-12 $465 
MAX-12. " $190 
SCAN DOUBLER $175 
ROLAND 
Green MB- 1226 $165 
Amber MB-122A $175 
SAKATA 
SO- 1000 Geren $105 
SA- 1000 Amber $115 
SC-1OO 13 Composae $245 
С -200 RGB ем — , $455 
TAXAN 
ФТТ 1 16 We recommend Sama 
#121 ne там green] $150 
#122 пке 9121, amber) .. $160 
#415 RGB wan cabe for Sanyo 5395 
#420 RGB wih cabe for м 5435 
#440 RGB кг Persya Всё $575 


RAM SETS 


64K (200ns) . $4 
64K (150ns) . $55 
HOW TO CHOOSE A d ORDER 


Consider comparing а company's ad. onm ко mong. 


prices |generaiy indicating higher power) and a 
to "endorse" еюге they become "rhe 
THE BEST 
COMPUTER . --. МЕС АРС 
D i . BASE 111 
INTEGRATED PACKAGE ew 
MODEM Е PROMETHEUS 
NETWORK Ue OM 
PRINTER -МАТБІХ PRISM 
PRINTER -DAIS C ПОН F-19 
PC VIDEO-COLOR ET 
PC VIDEO-MONO Тағып LABS 
PC COMPATIBLE ... TAVA 
VALUE EXPERT 


COMPUTERS 


TECH (818) 344-6063 

SALES (800) 528-9538 
17314 CRENSHAW BLVD. 

TORRANCE, CA 90504 


Prices 
4% fee lor Алатка 
COO order Californias reidert add sales tar 15 DOA warranty Сай 
TECH / SERVICE te сіздігі return authonzation - wee will герді or replace 
ж our option. Thi warranty 6 из addibon to manulectumer’s warrarny. 


may change - — 7 фе T Ire for VISA / MasterCard 
Express. 20% non-refundabie depot 


requaed on 


Circle 149 on inquiry card 


CH/ADVICE (818) 344-6063 
SALES (800) 528-9538 


D» DA/ETWHENEL А а СОТ MATRIX 


BMC CP-80 jm) Муш” сеч я ‚ 5255 
„тее asl ^— weeds $395 
TRACTOR $105 
CUT SHEET FEEDER $185 
C ITOH ! YEAR WARRANTY 
F-10-40 rn $ 930 
F-10-55 id} $1275 
TRACTOR 5 175 
#8510P (mi $ 345 
# 1550P imi $ 575 
DAISYWRITER = fol wth PC cable $ 675 
EPSON 
FX-BO (mj $ 419 
FX-100 [mi $ 695 
LO-1500 (mi $1295 
IDS PRISM 132C ит. Е $1375 
JURK 6100 га) ! 5 425 
OKIDATA #92-РС (mi $ 415 
#93-РС [mi i $ 655 
SILVER-REED 
EXP400 (di $ 325 
ЕХР500 id} $ 375 
ЕХР550 fea) $ 440 
TRACTOR $ 145 
CUT SHEET FEEDER . $ 295 
STAR MICRONICS i50 DAY WARRANTY 
CGEMINI-10X im. и $ 255 
GEMINI-15X (mi - $ 385 
DELTA-10 Іт) 180срз. paraitel and serial BK 
йт к 5 395 
DELTA-15 - (mi $ 550 
РС GEMINI-10X (mj More PC compatible than Epson! $399? 
РС GEMINI-15X (ті Wh Сопесед graphics) $5497 
PC DELIA-10 imi 55497 
PC DELIA-15 im} 57997 
РС RADIX-10 іт) 58497 
РС RADIX-1S iml $9957 
POWER ТҮРЕ id} 18 cps. parade! and сегізі Qume 

wheels, $ 385 
Tractor А 5 59 
RADIX-10 "Er гк оет 5 585 
RADIX-15 у 5 650 
MACINTOSH INTERFACE Full support. 5 119 
TOSHIBA #P-1340. 4 milium К 5 775 
$P-1351 е 51275 

RAM SETS 
64K [200ns) c— $49 
ФАК [150ns) $55 

dBASE ІШ AND FRAMEWORK 


When you buy в fresh copy ol ВАЗЕ ІП or FRAMEWORK for the iow 
ргке ol $498, we wit inciude м no extra charge, à сору program to 
таке functional Dackup copies IT ОРАУ СОРТ AN ORIG- 
MAL, NOT A COPY. 


MICROSOFT WORD WITH MOUSE 


When you Duy a kesh сору of WORD WITH MOUSE at the low price 
of RRES, we wil inciude wimout extra Charge а сору program аш 
makes tuncoonal backup copies IT WELL ONLY СОРТ AN ORIG 
MAL, НОТ A COPY. 


MODEMS 
HAYES 1200 SMARTMODEM external $450 
HAYES 1 2008 w/Smartcom PC external $395 
HAYES MICROMCODEM ПЕ ЧУ? 

SMARTCOM Арре йты 5245 
NOVATION ACCESS 1-2-3 РС киетш $435 
PROMETHEUS PROMODEM 1200 есета $375 
QUBIE 12008 РС nerna $275 
QUBIE 1200 enema $310 
SIGNALMAN MARK ХИ externat 5240 

РС KEYBOARDS 
KEYTRONIC 5150 $175 
KEYTRONK, 5151 $195 
GUBIE FINGER FRIENDLY $185 
GILTRONIX А-В SWITCH 


Cable 2 prirters jo one computer port. This unit panther af 25 fines. 
making К compatible with parale! and serial periphery Price inciudes 
—— | "—Á за 

159 


TRAC 
DOUBLE SIDED THINLIME 5-4" DRIVE . $155 
DISKETTES 
OS0D.. 540 
VERBATIM DATALIFE 0500 $32 
О ШИГ non $34 
SOFTWARE 
dBASE lil 5485 
_. 5485 
5485 
COPY DISK $ 55 
MJA ACCOUNTING — 5 MODULES EACH $395 
WORD WITH MOUSE $ 


Circle 65 on ылы саға. 


MEGA-BYTES FOR MICRO-BUOGETS 
BHpand your system...shrink your cost. 


Why pay more for top quality products when our prices are consistently among the lowest anywhere? 


MISC. PERIPHERALS 


HAYES SMARTMODEM 1200B ИВМ-РС). Жкмағтива-ө» 


HAYES SMARTMODEM 1200 (RS-232) . 


ROLAND DG XY800 6 PEN PLOTTER . . . 
BAUSCH&LOMB ОМР-29 PLOTTER . 
PENCEPT PENPAD 320... ... .. ....... 


EPSON PRINTERS 
MX-100 £$^-at ч è > è & 4. three а 


зга ез 


*v*" TEUVNRNM 


RX-80 ........ аз: he 
RX-80 FT, ....... ... 
10-1500 .. е 


каӛзжезшфжя жиз 


DYSAN DISKETTES (Boxes of 10 each] SALE PRICE 


104/1 514" SINGLE SIDE, SINGLE DENSITY ........... 


104/10 Б/у" SINGLE SIDE, DOUBLE DENSITY 


104/20 БУ” DOUBLE SIDE, DOUBLE DENSITY ............. = 
3740/1 & SINGLE SIDE, SINGLE DENSITY .......... .........322. 
3240/10 Е SINGLE SIDE, DOUBLE DENSITY., PEPER Sr HP EE DE .40. 79 
3740/2 8" DOUBLE SIDE, SINGLE DENSITY ........ 
3740/20 & DOUBLE SIDE, DOUBLE БЕМӘІТҮ.................46.089 


ORDERS ОЛ. У 800-855-4810 


+ k568554T7 


HAYES CHRONOGRAPH. “"Фтчтеттчетктктачтаеат а т 4 


акррръч о + 


а һагга ћланяъвви № й = = ле» 


хвоя 


We invite you to compare prices, then call us. 


COMPUTERS AT LOW PRICES 


м CALL FOR CONFIGURATIONS 
gas AND OPTIONS 


SALE PRICE 


MEMOTECH MTX-512 
SHARP PC-5000 PORTABLE 
LEADING EDGE PC 


PRBERER FARES » 


ІВМ РС-ХТ 


PRINCETON GRAPHICS SYSTEMS 


HX-12 Limit - One 1o a Customer.... 


— MÀ -..Савһ Price $459. 00 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS SALE PRICE 
10 MEGABYTE INTERNAL....... 
10 MEGABYTE EXTERNAL ..,..,............... 


.-.. $2149.00 


азеух у ок ха *95 


23 MEGABYTE EXTERNAL ......... mene имет ‚......7895.00 


naanecucss « 0. 79 


40 MEGABYTE EXTERNAL , ,.,........... 
MEGABYTE EXTERNAL . ,. ....... 
140 MEGABYTE EXTERNAL 
TAPE DRIVE 23 MEGABYTE INTERNAL .......................950.00 
TAPE DRIVE 23 MEGABYTE STAND ALONE.. 


кән COMMERCIAL BUSINESS SYSTEMS 


2858 S. ROBERTSONBLVD., LOS ANGELES, CA 90034 


-тапжеете seve + 2089.00 
разорению оаа: 2249.00 


Rm, o 


INFORMA E: — 
E: — 13) 569-0596 


Phone orders accepted on Vise and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual shipping and handling one added 10 all orders. 
Prepaid orders as follows: Money orders or cashier's chack~merchandise shipped upon receipt. Personal checks must clear before shipping. 20% restocking fee. 
Prices end availability subjact to change. $100 minimum order. 


= SUNTRONICSCO.INC. 


12621 Crenshaw Blvd., Hawthorne, СА 90250 


Feature res: 

intel 8088 CPU 

intel 8087 Мат Co-Processor (Option) 
,^Expandablie on-board to 256K 

w 128K RAM wiParity 

„0 ІВМ Compatible Expansion Slots 

^4 Channel DMA B237 

,^8 Channel interrupt 8259 

» Mother Board dimension same as IBM РС 


Price: 
С] Mother Board w/128K 
RAM and ROM . 
ГІ Computer Cabinet à 
С] 83 Key full-funtion Keyboard . 
П 100 WATT Power Supply .. 
[1 Monochrome Graphic Card 
wiPrinter Port .... 
[J Color Graphic Card 
(Display 16 союта) .. ... .. $189.00 
О РОБ Controller Card w/Cable ... $149.00 
Parallel Printer Card .... . ... $75.00 
ГІ Dual ASYNC & А5232 Port $99.00 
Пп 320KB 05/00 Siimline 
Disk Drive .. ... š . $149.00 
[2 SAM WOO IBM Style Amber or Green 
Monitor (Composite Video) .... $99.00 
D) IBM Parallel Cable 10' ... . ., $29.95 
CJ IBM Prototype Board {SUN-208) 918.50 
Г) MICHOLQG Z-BOB Co-Processor, 
Mutti-funtion (Aum CP/MBO Software) 
— P bs. $499.00 
[1 Apparat EPROM Blaster .. $129.00 
C] IBM Up-Grade Kit (4164) 
А -. $44.00/per kit 


... $130.00 
‚ $350.00 
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Apple Compatible Products 


SUN 280 Card (w/o Software) ы 
SUN 80 Column Card (wi Soft switch) reign 
Power е! (5 Атр) .. * 

Cooling Fan . 

Apple Compatible Disk Drive (slimline)$1 75.00 
Parallel Printer Card ..... ........ 539.00 
Floppy Disk Controller .. . .-.-. $47.00 
EPROM Programmer (2718, 2732, 2764) 


APPARAT PROM Blaster 

ALS 2-Сага (280 CPU) .. . . .... 

ALS 80 Column Card  .. Ыы. 

АҒОС-1 Floppy Disk Drive Controller $55.95 
Run DOS 3.3 with any standard Shugart 
compatible 5% Disk drive (2 drives per 
card, Does not read % track) 

Apple Prototype Board (SUN-722) .... 


S-100 Producis 


64K Static Memory Board (6116) 
м/о RAM A & T 
64K Static Memory Board (8116) 
w/RAMA&T ........ .... $339.00 
Uses 8118 CMOS RAMS, % Amp Max, 


$155.00 


w/64K @6MHz Extended Addressing, Bank, 


Select 4-16K Blocks, 2716 EPROM can 
replace any 6116ҢАМ, 8 Bit IEEE 696. 
UFDC-1 5% and 8 Floppy Disk Controller 
(BIOS availabe A& T . . . $245.00 
Clock/Calendar A & Т = ‚ $115.00 
Prototype Board (SUN-721) 
Mother Boards/Card Cages 
(6, 8 & 12 Slots) are available 


1-800-421-5775(ORDERS ONLY) (213) 644-1140(CA. Order & INF.) 
STORE HOURS : 9:00 a.m. to 6:00 p.m.(Mon.-Fri.) 10:00 a.m.-5:00 p.m.(Sat.) 


General Products 


OA QR EE а 
SAM WOO HIGH RESOLUTION DISPLAY 


,"22 MHz Bandwidth * 
,"Composite Video ~+ 
~Ani-gare Screen 
~ Passes FCC & UL Appraved 
» 1000 Lines or 132 Charactors Across 


AMBER or GREEN , ........ 999.00 


RAM 4164-150NS or 200NS 
5% Diskette 55/00 Soft sector 
Вох of 10 ва 
Ба Diskette 05/00 Soft sector 
Box of 10 ea 
80 CPS Оо! Matrix Printer (CP-80) , T , $245. 00 


TTL IC, ROM, RAM & CPU CHIPS, CONNEC- 
TORS & IC SOCKETS ARE AVAILABLE, 
PLEASE CALL ТІ 


TERMS VISA, MASTER Card, C.O.D 
(Cash or Certified Check Required). Check 
(Allow 2-3 WKS for Clearing) Shipping & H/C 
$3.00 for 3 Lbs plus $0.50 for each add Lb. 
Calif. residents add Calif. Sales Tax. 


ІВМ å Apple are registered trade marks of ІВМ 
& Apple 


Circle 336 on Inquiry card. 


Byte Book Club’ 


POWERFUL TOOLS! 


DATA STRUCTURES AND 
PROGRAM DESIGN By R. L. 
Kruse 

583036-1В 

(Counts as 2 of your 3 books) 


INTERACTIVE PROGRAM- 
MING ENVIRONMENTS By D. 
R. Barstow 

038/856H 634,95 
(Counts as 2 of your 3 books) 


GUIDE TO THE IBM PER- 
SONAL COMPUTER Ву W. 5i- 
konowiz 

574/847 $19.95 


PROGRAMMING LARN- 
GUAGES: Design and impie- 
mantation, 2/a By T. W, Pratt 
582879-0В 629.95 
(Counts as 2 of your 3 books) 


THE CP/M BIBLE: The Au- 
thoritative Reference Guide to 
CP/M By M. Waite 


582917-7B $29.95 
(Counts as 2 of your 3 books) 


Why YOU should join the Byte Book Club now? 


MARK ШАНА 


Е h = ЕЕ 
жне" - 


D 
aq’ 


2/55 


WAL 


COMPUTER GRAPHICS FOR 
THE IBM PERSONAL COM- 


PUTER By D. Hearn 
582941-X $24.95 


APPLE PASCAL By P. Luehrmann 
4917712 $20.00 


582337-3B 
(Counts as 2 of your 3 books) 


MICROCOMPUTER OPERAT- 
ING SYSTEMS By М, 
150/710 $16.95 


THE MCGRAW-HILL COM- 
PUTER HANDBOOK Яу H. 
Heims 
279/7214 $79.50 
(Counts as 3 of your 3 books) 


SYSTEMS PROGRAMMING 
FOR SMALL COMPUTERS Ву 
D. H. Marcellus 

582937-1B $26.95 
(Counts as 2 of your 3 books) 


Ф Best and newest books from ALL publishers! Books are ṣe- 
lected from a wide range of publishers by expert editors and con- 
sultants to give you continuing access to the best and latest books in 


your field. 


@ Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers’ list prices—usually 20% to 25%. 


Ф Bonus books! You will immediately begin to participate in our Bo- 
nus Book Pian that allows you savings up to 70% off the publishers’ 
prices of many professional and general interest books! 


@ Convenience! 14-16 times a 


ar (about once every 3-4 weeks) you 


receive the Club Bulletin FREE. it fully describes the Main Selection 


4 Алча ССК ыыы. И ГЫ 


| THEC 
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more 


MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH- 
By H. Katzan, Jr. 
582576-7 $22.50 


da 
W. M. Newman 6 R. F. Sproul! 
463/387B $38.95 
(Counts as 2 of your 3 books) 


USING dBASE И By C. Town- 


ser 
583038-8 418.95 


COMPUTER PROGRAMMING 
FOR GRAPHICAL DISPLAYS 
By D. Ryan 

582931-2B $26.95 
(Counts as 2 of your 3 books) 


CIARCIA’S CIRCUIT CELLAR, 
Volume 3 By 5. Ciarcia 
109/656 $15.95 


ke eim 3 books 
for$4m 


Н you join now for a trial period 
and agree to purchase three 
oks—at handsome 
discounts— during your first 
ear of membership. 
lPublishers prices shown) 


POWERFUL SAVINGS! 


A PROGRAMMER'S VIEW OF 
INTEL 432 By Е, Organick 
477/191B $32.95 
(Counts as 2 of your 3 books) 


INTRODUCING THE MACIN- 
TOSM By C. Duff 
180/245 $14.95 


THE BYTE GUIDE ТО 
CP/M-BK& Ву М. Dahmke 


150/710 $16.95 
THE € PRIMER By L. Hancock & 
M, Krieger 

259/81X $16.95 


INTRODUCING THE UNIX 
SYSTEM By H. McGilton & R. 


Morgan 
450/013 $19.95 


ADA: An Advanced introduc- 
tion Including Reference 
Manual For The Ada Program- 
ming Language By М. Gehan 
2B83037- XB $28.95 
(Counts as 2 of your 3 books) 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto- 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date specl- 
fied. You will have at teast 10 days to decide. If, because of late deliv- 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 


As a Club member you agree only to the purchase of three additional! 
books during your first year of membership. Membership may be dis- 
continued by either you or the Club at any time after you have pur- 


chased the three additional books. 


iti 


Fill out the card and mail today! If the card is missing, write to: 


BYTE BOOK CLUB; PO. Box 582, Hightstown, New Jersey 08520 
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message 
to our 
subscribers 


IBM* PC Upgraded to XT Power Supply now available. 
Please call for information. 


P" Т, 


Е ROM TIME TO ПМЕ WE MAKE 
the BYTE subscriber list available to other companies who wish to send our 
subscribers material about their products. We take great care to screen these 
companies, choosing only those who are reputable, and whose products, ser- 
vices, or information we feel would be of interest to you. Direct mail is an effi- 
cient medium for presenting the latest personal computer goods and services 
to our subscribers. 


M ANY BYTE SUBSCRIBERS APPRECI- 
ate this controlled use of our mailing list, and look forward to finding informa- 
tion of interest to them in the mail. Used are our subscribers’ names and ad- 
dresses only (no other information we may have is ever given). 


МГ... WE BELIEVE THE DISTRIBU- 
tion of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive such promotional 
literature. 


Soup YOU WISH TO RESTRICT THE 
use of your name, simply send your request to the following address. 


BYTE Publications Inc. 
Attn: Circulation Department 
70 Main St. 
PEUT, NH 03458 


130 Watt Maximum 

e Built-in Fan 

Cable w/Connector for 4 Disk Drives 

ө2 Switched АС Outlets for Printer & Monitor 
eOne Year Warranty 


* Accepts Most of the Compatible Level CPU Board 
on the Market 


= pe ®Provides Completed Installing Accessories 


— eBracket Holding 2 Full or 4 Half Height Drives 
FC-630 Included 


(Cabinet on? §99,00/ea. *IBM® Look-alike [C's 64K D-RAM 


$43.00/9 pcs. 


8284A 7.00 
8275 15.00 


DEALER & OEM's INQUIRY INVITED 2086-2 1500 
WE HAVE MOVED B237A-5 12.00 


Dealer & OEM 415-490-8403 


t- FORTRON CORP. — 415-490-8171 2/64 250 ns 6.50 
2% 3797 YALE WAY | 


TLX 176832 11 MS 9980 9.00 


“EX? FREMONT, СА 94538 Ф 800-821-9771 [7415.. 


Terms: Shipping immediately from stock usually, or within 4 weeks if run out of inventory. Minimum > 00 О shipping + handling. 
ааа eer eset shipping. 6.5% sales TAX required for 


BYTE 
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Circle 326 for Dealer inquiries. Circle 377 for End-User inquiries. 


PRINTERS 
OKIDATA 
MLB2À, 10 'carriage 5 289 
ML83A, 55" carriage қ 515 
МЕЗРР. 160cps. . — 0 419 
MLS82S, 160 cps . " 499 
ML83P, 160срв............ .. 638 
ML83S, 160cpa , weap Ф + т = + 769 
MLS4P, 200 cpa ... 4... 9059 
MLB4S, 200 CPS .... » e. 1049 
STAR MICRONICS 
Gemini 105, 107, 120505 ..... „$ 265 
Gemini 15x, 15, 120срв .. 378 
Delta 10, 10”, 160 cpa А . 399 
EPSON 
AXBO, 120срз .. .... » ass -$ 289 
RXBOFT,.Friction& Tractor . .. . 348 
ЕХВО. 10" 160 cps um . 4 
MX100, 15" Carriage ... .... 469 
FX1DO,.1B0CO5 . . ...... 661 
C. ТОН 
Prowrder 8510 AP, 120cps . $ 323 
Prownter8510BgCD, 120cps .. , 438 
Prowrier 8510 SP, 180 срѕ ‚ 455 
Prównterll1580P, 15" 120cps.. ., 527 


Prowntet Н 1550860. 157 190срв , 557 
Starwriter Е 10-40PU, 40 cps 9289 


Printmaster F10-55PU. 55cps . 199 
BROTHER 

АРЫС . "i ài end * *& 4 .% 459 
HR25 - “ ь » a + mee »( 708 
DYNAX 

DX15By Groiher,SemeasHAIb $ 389 


JUKI 
8100,1 © 15cpa wiproponional spc.$ 438 


TOSHIBA 
P1351 Dot Mairia, 192 cps, lelte quali? 
100 cpa, does graphics. 3in 1 printer $124. 


TRANSTAR 
T2315, Calot printer, SO CDS . .. 


.$ 439 

MANNESMANN-TALLY 
180L, 160 eps $ 575 
ІЗ 100ера................ " 
PANRABONK: 
1093 wiTracior, 120 cps, 1yr war .$ 369 

MODEMS 
ANCHOR 
Mark ХІ! Tr os = В 
U.S. ROBOTICS 
Password3001200  . ....... $ 335 
Aulo Dial 212A an „+ 4... 498 
HAYES MICRO 
300 Baud Smart Modem ,..,. ,.% 205 
1200 Baud Smart Modem s.. .... 467 
1200BlorIBMPC. ....... a, .. 409 
Micro Modem IIE w/Term pkg . . 259 
Chronograph ..,......... s. ,. 7% 
KOALA TECHNOLOGIES 
Apple/Frant. lin T T" $5 BS 
Alan .. .. „эн 75 

es 75 
IBM PC ru 


Circle 78 on inquiry card. 


STOP AND LOOK!! 
LOWEST PRICES IN BYTE 


PRINTER 


ACCESSORIES 


ORANGE MICRO 

ЫШ > 2.,,........... 487142 
Buflerad Grappler +, 16К exp. 64K 169 
Bulterboa:d „а. в. ЛІ" 


Рау Card & Cata lor Appie .....$ &9 


MICROTEK 
Dumping GX (same as Grappler +) $ а 


Dumpling GX w EK buffet — . „ 14 
jing ОХ жН32К bullet ..... ‚ 165 
Additional Bultering ЯК. . 16 


FOURTH DIMENSION 
Par Card & Cable for Appio 


OKIDATA 

Plug and Play lor IBM ‚$ 49 
QiigraphlitorB2A. . ... . 43 
OWwgraphitor&3A , . : 43 
Tractor їое 82А 5 92 48 
PRACTICAL ACCESSORIES 
MIGCIBu! ИР, 18K ——— ИВ 
MIC/But И S, 16K ; 149 
CABLES 

IBM PCiloParallelPrinte . .. , $ 16 
Serial Cabin. ...... pula s : 18 


DISPLAY MONITORS 
NEC 
JB 1260, 12" Green ..............$ 108 


JB 1201М,Б0со1................ 148 
JO 1205M(A) 12"Amber ...... 
JC 1215 Color Composit wisudio.,. 209 
JC 1216 RGB, Н-АвэлВм . 389 


их Ww*wuwia 


Flt "Green) ..... е.“ фо р M + 1160 
CEE EEEE EES EE] 130 
4 “ + = + + + = CE 110 
РІ4(9" Amber}, . RF аға падаз а 170 
АМОЕК 
Үз. КАТ 118 
V 3004 cd us os 138 
V310A tor IBM PC . bust» 
Соки! + , Composite 13" ... . ... 284 
Color li Ф, HiRes 13 BM. .. ... 399 
TAXAN 
IBM Green Monochrome #121 ..... $ 145 
ІВМ Amber Monochrome 4122,. .. 149 
AGB IBM wahe 420. .. .. .. 469 


че teodou 


RGB Super Hi-Res #415 . B9 ^ 425 
RGO/Comp. Med. Res N210  ..... 299 
BMC 

12UW 2" Green}... ..........ғ 80 
12 EU cs cn M «» 115 
9191 Color Composite ., ....... 239 
PRINCETON GRAPHICS 

HX-12 lor use wilh IBM PC ..,% 489 


ж BACK TO SCHOOL SPECIALS + 
IBM PC 64K, 1 DRIVE 


$1495 
TANDON TM 100-2 
517153 
RANA ELITE I 
$213 
TEAC 558 
FOR IBM PC 
$146 
IBM PC 
ACCESSORIES 
РАРАГРЕ 
Multi fanchon Card sessa- ze 273 
PLANTRONICS 
Соки + Board = eee toby 08 279 
de^ Graphics Card иРы. Printer Рогі 
Compal w/All IBM Software, 2 yr. war $ 268 
64K MEMORY UPGRADE 
бақ (B chips) 4140... ужа Haw HEHE 45 
RESEARCH 
ка T — —— n КЕТТІ" % -= 
face жы 
D), 7 1 MAE 129 
OUADRAM 
Color Graphics Card s .....,... d 215 
VUTEK 
Vutek - CPS, Fully IBM PC Software А 


Hardwarea Campalible RGB & Composite 
Outputa. Parallel Printer Port. Serial Рогі 
50-0600 Baud. Two Year Waranty ..§ 299 


C. ITOH 8510 AP 


$323 
TAXAN 12” GREEN 
FOR IBM PC 
$145 
AST SIX PAK + 64K 
5263 
EPSON FX80 
5447 
APPLE Б FRANKLIN 
ACCESSORIES 
ACCESSORIES 
бузат Saver „айй — — | 
Ғәпіс Applet! SIME . as .. 3? 
MICROMAX 
Viewmax 128K extended 60 со! card 
tor Apple ПЕ — 129 
80 col card lor Apple ll & {+ ? 139 
SOFTWARE 
TATE 
d Basa |11 тұты сұ, 5 45 
DEVELOPMENT CORP. 
Lotus 1-23 . ч UA. = 
АЯ ІМТЕНМА 
ProPak MSSSlarindaz) .. $ 39 
Option Pak (МАМ. CIS, ӨЛІ 189 
RIG TOISIA 
Ft Baso Serres 4000 $ 289 
INFORMATION UNLIMITED 
alia 


ADR HIE e паг Gysiem ind: Apple UE, ТИ 
arter Bysiam inc: 
Моло. 1 Drive wicontotter, 55% 


IBMPCEAK 2Drves. 2... 1664 
IBMXT ..... ...... ғ» 5 3695 
KAYPRO 

Каурго il Ка $1179 
Kaypro 4 A aos. 3 1595 
Kaypro 10 a, .... es. бай 


BANYO 
MEC 555-2 wr 120K Driva Balter „.$ 945 
МВС 555-2 wit 320K Drives А 


more software 1290 
ТАМА 

1 Раг & 2 Ser. Poria, 126K, 2-320K Drives, 
Color Card тәтә - СОК. o 
МЕС 

РС8800. 2-320« Симез, TB1205 Amber 


Monitor, FREE Software, Wordslar, 
Мантис. Multiplan, . .. $1145 


[EE UA BA 

VP Portable 8088, 16 bit cpu, 128K, 2-320K 
Drives, 9" Monilor, RS-232-Por, Parallei 
Port Plus 53000 of FREE Software . $2245 


COMPAS 
256K, wie 320K Drives . 4. 
DISK DRIVES 
FD 100-8 Ld въчфтв ести це н % 145 
ТАМООМ 
TMIQ}2IorIBMPC .... .. ecu MB 
ТМ652, % Haight. 320K .... ans “ ы 189 
Coc 
BIOS, ЗООК BM PG.. .. ‚$ 229 
Controller add 4 Ж] (EE E E EESE) ++ а Call 
Quad Dens qr q’ a Call 
588 Double Side 320K —€—— 146 
PANASONIC 
T2Heght380K 2... .,... .% 148 
Drives For Apple Б. Franklin 
RANA BYSTEMS 
ШШЕН се | 51}. eer о че . 212 
Ema i! E е seer dw y 2 т тз 249 
Etita il! + = 5. + ee “"е-әғт”шжеттетут Fts 399 
Controlleradd ....... —— — V 
ЮЕ up % 199 
a h ^ a 4 hk ьа е 
Controlar Add ....... ... 85 
A-2 . ЖҰТ: oF tH че аке 4 % 175 
Controller Add 4)» 4 р [] қ. кіш“ 80 


«ей 
JMR 100% Apple Comp. Drive ...,..% 179 


GIVE US A CHANCE TO BEAT THE 
COMPETITION'S ADVERTISED PRICE. 


IF YOU SEE IT ADVERTISED FOR LESS, CALL 
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! 


MAIL ORDER: 


тт 


12841 S. Hawthorne Емі Мо. 585 гске 
Hawthorne, Семоггиз 90250 


We sept ҰШЫ, fMestesrCerg, 
COD [w/deposait), Certified 
or Wire Transtare. 


TOLL FREE 
ORDER LINE 
(800) 732-0304 


Dee 1 „де! ig 


(213) 514-9019 


ўил Саб crits] 


TECH. SALES & INFO.: 
(213] 514-9019 


Mon.-Fri. B a.m. to B p.m. 
Baturday 11 a.m. to 3 p.m. 
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Тһе Мсготн 


] е ct й о п range of computers and peripherals designed to meet the exacting demands of 


TERM-MITE ST 
SMART TERMINAL BOARD 


ін ініме in Ciarcia x Сітий Cotter 
BYTE Magarine, Jameary & Блу МИН 

АА you need іс bud а Smart Video тли equea- 
leri tp the types advernsed for $7,000 00 or more 6 a 
Term-Mée ST сиясий board, scanned си parallel hey- 
board, video mondo: and power supply 


ә Uses brand new Nati Sem: NS455A Term 
Processor 

e 24 ines by 80 characters, 251 reverse-ndec 
‘Status 


a Upper £ lowercase Line (block) graphics 

e Sglactabie data где. panty & display optons 

© Reverse adeo пал елш. doume hag А 
width, underuned. Dong andor biank character 

* Separate Sync oc compose deo output. бей Tes! 

orm Mite 5T Video Display Terminal Board 


MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 


д bere on oof BYTE мена Ама 

Бейге із Cilarcia s Circuit Colter November, 

December H€2 $ January 1963 

The Computer With А Spat Personality 

— а n as an IBM PC ок арка that дтесіу boots 
PC DOS 1 7 and accepts әй expansion boards 
designad for Ihe ВМ PC 

--Шы ¢ 23. a ром 8006 sangle board computer 
for ай your (ЕМ apokcatons Jusi add serial ter 
ті, disk drive and power supply Әгесіу boats 
СРМ-86 

Buy the MPX-16 i the form that безі meets your 

needs of йон As a bans board, ks a weve демей 

board rat cantans all components less (Os. as an 

assembled and tested arcad board ог 25 3 complete 


Зе 

e кесіу boots PC 005 1 1 and CP/M-86 

e Moti ІБМ PC software executes wiih no 
ойын. 


ol eer E 
16-00 Irecroprocesson 


6285-2320. Sonal 8 3 Parallel 170 ports 


РУРК. Cines Beant Алатай 
OEM 100 price . "—1 @@ 
МРХ-16 (итеп Board Asembied 


gr =й 
Complete KA sf ICs РУК ВАМ А 


МЫ PC а à мора пі рг арата Масра Ic 
ГЗМ-ЧИ а а жабылып сі Ооа Ганг inc. 
28 es ratara of Diog inc 


Circle 249 on Inquiry card. 


Micromint. Supporting the varied projects that appear in Steve Ciarcia 5 
monthly article in BYTE Magazine, “Ciarcia’s Circuit Cellar." Offering a wide 


іле hobbyist as well as worldwide corporate clients. 


28 BASIC SYSTEM COMING SOON! | MICRO D-CAM 
CONTROLLER NEW!!! FORTH LANGUAGE VERSION DIGITAL TV CAMERA 


| OF THE 28 — 
With the new 28 with on board 4K FORTH vou сап | ев 
program high speed сопли functions іл a few simple 


(Thus board Is a BCCTI with a BCCO 
eh d] 
[асры 


-- 


As «милий in Crarcia y Cored! Сейін 
BYTE Magazine. September 8 October 1953 
GIVE YOUR COMPUTER THE DIMENSION OF SIGHT 
® iiterprets enhances and stores umages 
256 » 128 cages image sensor 
© Piug-« boards for me IBM-PC APPLE И» ore 
в Sattware includes utinibes Юг aute eposun 
mulb-ievel теү screen dump and vage 
enhancernent 
— M " ФіпСидез merae card 4 foot овоо cabie 
i»'s tamer assernüly manual. and software on 
hste 


28 FIVE SLOT MOTHER BOARD lien 
© Eagan yo 22 BASIC Sym м mmu тген АИ — 
Менмен 300 BAUD ANSWER 
DRIGINATE MODEM KIT 


BYTE Magazine. July & August 1985 
The 26 Вас System Controller 15 an updated verpon 
бі our popular ВСС! The once has been redocad 


Resources 
BM PC, a 
СРМ2 26 , Nl 


| i-e ser 4 
CPM228 . 


©} RAM and ЕРНОМ one AS-232C serai port with 
исламе haud rates and two parallel ports BASIC 


mamony tian- 
son епш and раға 14) real eme clock, an АЛ) 
Converter and an EPROM programmer 
| © Uses Zing 23 ongie chro microprocessor 
| e Data and address buses avatable for 124K memory 


| TRIPLE VOLTAGE 
акене еее ANE POWER SUPPLIES 
za em Бае — KC 
18 MEMORY. 1/0 EXPANSION. ы-нын ин IDA Pair ыш | 
CASSETTE INTERFACE mim < Ue, | At feared in Claris Cire Celle 


"—  ——————————— е = чиелениши V s e BYTE Magazine, March 1983 
wee ee с —— Meciorrent's latest 300 Bau Modem Ке «crystal 


e Tower addibonai B Dit 
€ Cassette intertace— 300 baud К.С Standard controlled, uses the TI TMS99532 1С contains just 


ECCO SPEECH SYNTHESIZERS red rode ugar GR 
на ЫИ) М!СВОУОХ TEXT-TO-SPEECH можт De Come Мей b i 
SYNTHESIZER ae a 


28 EPROM PROGRAMMER | E-Z COLOR GRAPHIC 
TM — b. INTERFACE WITH SPRITES 


Language 

(коргай irm RAM to 2716 or 2732 EPROM 
APPLE Й E-2 Color plug-in board wilh Graphics 

bo "ыты Editor on 3.3 disk 
E20) Assembled & Tested ............ .. $150. 
ER? Compte КИ ..... ....... ІЗ 
ey № талы 
ј | eet ee err mis. nnd ө Allows the use Of a soie monster oc TV sik 
78 ANALOG TO DIGITAL е A ди== m ШЙ БТ Азат! & Tested w/Graphitt и 5200 
CONVERTER A ae orc кеі мен = = eer. de 
pel: playable 2221 Krell LOGO wuli documentation . 349 


9 parallel output device and provides spsech бі 

үлен балу. Animation Saltus tor E-Z Color Plast 

е Draw with Spniss using Joysbck or Кома Pad 

ә Arv mate Spotes trom your own ВАЎ program 
EZ?) Animalien Software ........... .... we. 


= Uses Analog Devices 7581 IC. 8-channet 8-58 
e Adds process control capsblty to the 28 pyskem 
е Over 1 000 conversaóns pex channel per second. 
в Montors B analog sonais in one of two 10v ranges 
BCC13 Assembled å Ташим ............ .$140 


78 SERIAL EXPANSION BOARD 


* Adds additonal В5-2320 and (Ий-ий 20 ma. 
сөмке... мендеде. 

a at 75 0 19,200 baud m ай реков 

d a 10 t X-On Х-ОЙ handshalung 

Comes wih sings of sample senal 170 routines МАТ Assembled with IK ofer... ... 5299 


НИН МУП? Complete КИ with 1K iar... 


| e? octave тал and sound effects 
€ On board audio amplier & power suppty 


MICROMINT INC. 561 Willow Avenue. 
Cedarhurst, NY 11516 

To Order: Сан Той! Free 1-800-645-3479 
For information Call: 1-516-374-5793 

:  EXPANSIDI | — Cali: Monday-Friday, 9-5 PM 

BOARD EMORY EXPANSION | VOTRAX 5С-01А PHONETIC i: 
SPEECH SYNTHESIZER IC 


The 5С-ЛА Speech Synthesizer s a completely зей- | | =. —- М.) 


= Add up о 16K of айю memory RAM or 
EPROM, № your 26 System Controiler m ary 


тийре 

| @ Accepts 2016. 6716, 2716. or 2732 memory types. 
е Four 16K cards may be unstated on the 28 System 
bnngeg the (oai menory 0 54E | SCOTA Oslo FOF ................. 
ЫССЫ Assembled 5 Тано К ВАМ .. . 5420. ^ 
SCCIS Assembled 5 Тазы! w WX ВАМ ..... 155 


$79.95 pius 
$5.00 shipping 


Master Manual 


SN 


KRKASAHPASAR AAR ERSATSRRKRKFSRKAFAAZARIAFZESSREKERESSSSSHIGA FESR SSS SERS 


RAM 


2101 
5101 
2114-450 
2114-200 
2147 
8118-4 
6136-3 
6116-2 
6118LP-4 
&118LP-3 
6118LP-2 


Circle 167 on inquiry card 


STATIC 


bes 74500 ж 
id 74502 30 
vi 74503 ж 
35 | 14394 35 

74505 15 
E 74308 бА 
22 mA e 

74830 25 
145 24511 E 
745 74515 өз 
= 7450 % 
a 74522 95 
b. 745%) 22, 
: 5 к о 
dm 74538 25 
Ac 74540 $5 
Ф 7435) 95 
1 7454 9 
- 74585 — 96 

74574 E 
225 | М50 — 96 
1% 743112 5 
155 74513 55 
1 65 745114 1: 
T 749124 385 
LIS 745133 5 
160 743134 124 
ons 745135 164 
11% 745135 225 
2 745138 125 
ме 745129 125 
E 745140 125 
4: 745161 125 
= 745153 195 
»5 745157 1% 
= 745158 195 
UR 745160 195 
185 748161 195 
a 745183 205 
2s 245574 225 
sas | 248125 2% 
и 746188 355 
L 745194 255 
- 145196 255 
195 745196 256 
+. 145225 775 
18 745240 295 
* 74524) 2% 
се 745242 295 
gi 745243 295 
195 745251 225 
ЖЕ 745251 225 
95 745257 195 
о | 745258 19 
rag | 74520 125 
ж 745290 2% 
"а | 748283 Ja 
‚эъ | 745287 3% 
(zs | 143288 2% 
2% 74529 455 
14% 745373 295 
155 | 745374 39 
әз | 745387 30 
2» | 745472 795 
105 | 745473 205 
tao | 745474 9% 
1% 745476 $995 


I P (л А в wD 
E CETEL TEE E: 
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885585555 FRKKKREKLSSRKERL 


GENERAL PURPOSE BOARDS New Multichannel Hobby 
BLANK BOARD — HOLES ON 100" GRID, No ETCHED CIRCUIT Microwave Antenna System 
EXCEPT CONTACT FINGER Frag R ange: 21-27 GHz 
Мо Gontacte Әле Contact Centers Price 
Р 441-1 22144 "TET 156: 995 Includes: 
Р 442-1 22:44 = д т Р "gue 1. Wide Band Probe With 
1-1 35/72 "a0 Р 
р 22.1 36 22 45 x9 100 10 95 —— Converter 
O— SUBMINIATURE CONNECTORS 2. 20" White Painted Oish 


3. 60’ and 3‘ Coax Cable Sel 

4, Steel Case 5 - 20 DOV 
Типезіме Power Supply 

5. Mounting Accessories 
and Instructions 


ALL FOR $97.95 


MODEMS IC SOCKETS 
WwW - WIRE WRAP 


HAVES IBM PC SMARTMODEM 12008 Plug-in 445 DO 1-99 100 
SMARTCOM Н COMMUNICATIONS SOFTWARE 99 00 
SMARTMODEM 300. AUTO ANS/DIAL. 300 BAUD, RS232 199 00 8 PIN Www 55 45 
SMARTMOCEM 1200, AUTO ANS/DIAL 1200 BAUO AS23727 47500 14 РІМ WW 65 45 
SMARTMODEL Ila 300 BAUD. ALTO ANSAWAL Plug-in 249 00 18 PIN МАМ 63 54 
SMARTCOM ! COMMUNICATIONS SOFTWARE 79 00 18 PIN Www R9 29 
20 РІМ ААА 1 00 aD 
22 PIN WW 11% 1 05 
pce - eh JOYSTICK FOR H PIN UY „ Ж 
BON 145 * 15 
FROM 1 OHM TO 10M OHM APPLE Il $19.95 cda s 12 5 
— Tn LOW PROFILE - 
Joy Stick $22 »| 80% > " хо 
$4 PIN LP 14 
8087 18 PIN LP 18 1 
PIN LP ж 26 
MATHEMATICS ¢ 1 g9 со 2| DLP з 24 
CO-PROCESSOR 24 PIN LP 3 26 
- 28 PIN LP 40 = 
FOR APPLE И & Пе | Speedy EPROM — | РМ > 
Apple fiile к= == =———щ Programmer 64 PIN LP 4 10 
Compatible 16K RAM CARD tor Apple |! OM ERASER 
Disk Drive Сотраные wih U/V EPROM 
005 JI СРМ $39.* $1 49,20 General Industries 


Уса PASCAL 
| YR. WARRANTY 


$37.50 


SUPER COOLING 
FANS For APPLE 
WITH SURG $37м 


Programming 2718. 2732. 
27324. 2704. 27128. 


Build Your ІВМ" 
PC/XT Compatible 


DEALER AND at 
OEM ARE "a" 
мтс Competitive 
Completed Prices 
renes 
вт 

Hardware Only $ ‚6 9, 7 
MULTIFUNCTION BOARD 
= 2 MHUM ports 1 раған port real time clock. бак RAM up lo 

256k НАМ ET 5% 
ж Floppy ама drive controller board . — .. 190.00 
е Мага de controller board/DTC 51508X — .. 79800 MOTHER BOARD: 


в Color graphic board ......... ., 299.00 " 8088 CPU with sockel lor co-processor 8087 
s Monochrome * color * graphic board " a „200.00  * 8088 в supported by 8255А interrupt controller вла 8237 


* PANASONICS disk direi Sk. пан heght . . 159.00 ОМА controler 

а Мага dekh drive 10 MB/Shugartt SAT12. . 49900 » 2 (two) 28 pm sockets for AOM 

е 100W power supply with fan 4900 „в (еңиті) ampanqon siot; 

CNN. 71920 a No НАМ on board (НАМ is on mufüiluncbon board) 
Manual TNI 2 25, 2. Жи 

» Keyboard 222... мәш Bat Boerd ‚ 900 

a High resolution color RGB monidan taran | 440.00 Ready Вова жк omms pe certamen 386 

s Monitor stand ,... .... 19.94 — Transistors soldered) 


® Hayes 12008 modem .. 4 44800 Tested Board (w/o ROM) 399.00 
- m iC kd А 199.00 


ә 64k Memory Expansion ШИК... у= а=. ‚= ІВМ +в thé trademark of international Business Machines 
e 505, Diet Store . as doma 19.95 — Prec su648c1 to change әлім notice 


TERMS For «арқаға include $2 50 for UPS Ground or $3 50 Ки UPS Blue Late Ал 
items over 2 Ил require addbonal stepping charges $10.00 minimum order. 

COD Аюга $2.00 Fee 

IBM is а пабег of Inierrubons Business Mactenes Corporabon Apple а a trademark of 
Аран {итте 


CAPACITORS 


Price r$ subyect to change witout notice 
ага 1-(800) 821-3628 
е Соғалыс Ос 
Ba Рыг Handwelicop 
а Tantalum 
е Mylar 
s Monolithic 4962 EL CAMINO REAL LOS ALTOS СА 94022 е (415) 962-9265 


TELEFAX (415) 962-8248 YXL 171947 HANDWELL LTOS 
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"More Computer for Your Calculating Dollar 


Try the New 


AAPG- I. xen 


introductory Offer 


ePC-DOS'* Operating System Vers. 2.1 

*64K of parity checked RAM, expandable 
on-board to 256K 

+8088 16-bit CPU 

«5 IBM compatible expansion siots 

ed DMA and 3 Timer channels 

eUp to 32K of EPROM (supplied with ful! BK) 

eDOS BIOS on EPROM 


Full size capacitance touch keyboard with 
10 function keys and calculator type 
numeric keypad 


98087 Math Co-Processor ready 


" Standard Waeturesr 


*110-220 VAC, 50-60 Hz 


*High resolution, 12" Monitor with Green 
Screen and 18MHz bandwidth. 

eTwo Slimline 5% ^ 05/00 48 ТР! Floppys 
@ 360K storage each. 

*Floppy Disk Controller expansion card, 
runs up to four SS or OD Floppys 

eALSO supports MS-DOS'" and 
CP/M-869 Operating Systems 

ePower Supply is Hard Disk ready, no need 
to add-on additional power 

eFull One Year Parts and Labor Warranty 
on а! XDS Manufacturing products! 


5199528 


“Need a 16-bit IBM-PC™ to process your data?'' 
The first ІВМ" compatibile that IS compatible! A complete system in- 
cluding the PC-DOS™ system from ІВМ", Two thinline double- 
sided 5*4 Disk Drives hold 360K of formatted storage each, the other 
drive opening is fitted with а cloee-out ріне. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM- 
PC ХГ*..Нагд Disk ready! How compatible ts the XPC-XT? It will run 
1-2-3™, Flight Simulator", dBASE 1“, WordStar™, SuperCalc'", 
VisiCalc? and hundreds of others, The system will also support MS- 
DOS" 1.1 and 2.1, PC-DOS™ 2.2, CP/M-86™ and Unix Operating 
Systems. Add-on an additional 192K of RAM for a full 256K of on-board 
Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (IBM™ COM1 and СОМ2). No need to purchase 
Add-On cards. 


BASIC XPC SYSTEM 


If that incredibly LOW Total System price 908571 suit 
you, try this "Оо Н Yourself System"'' and take 
your pick of the wide range of options listed below 
Ты Features: «64K RAM sExpandabie to 256K 
ө4 DMA channels +5 Expansion 50 

eRuns MS/DOS™ and CP/M-B5'" (not included) 
eMulti-function Keyboard and Cable 

eHard Disk Ready Power Supply Only 


e2 Serial and one Parallel Port $ д © 5 | | 


eand МОВЕ! »5Ү5-8000-00 


The following are tered Trademarks and (heir Companys. 1-2-3-Lotus Development Company, MS- DOS, 
PC-DOS, Flight or Microsoft dBase ii-Ashton- Tate, WordStar-MicroPro ат 

Sorcam, (тс, VisiCale-VisiCorp. Inc . CP/M-86-Dignai Research inc.. IBM. 1BM-PC. ІВМ-РС -intarnabonat 
Business Machines 


Call or Write for Nearest Dealer and Full Catalog 


IBM-TYPE KEYBOARD 


IBM-TYPE CASE 
& Twd Styles 19 Chaos» Irom 3-310) and 8-60 
| лере hardware 10 mount drives and IBM 


е“ iBM-type keyboard Super touch! iEven | 
nicer than IGM?) L E D. indicator for CAPS | ( Ч a по Power » А 
LA ЖҰ eno NUM LOCK Also ierant layout ^ CAB-3060-00 В-®ю! $110 0 
available bo contormm with Selectric 
KEY- 1000-00 $139.00 XOR DATA SCIENCE COLOR MONOCHROMI 
КЕҮ-1024-00 (BEL) .. $195.00 MON-1500-00 $345.00 MON-1000-00 $ 99 0 


POWER SUPPLY 
Linear Power Supply with tan and power finer 
Fils in case above Uses 140 watts and runs 


Hard Disk Mounting hardware and power cord 


included 
POW- 1030-00 


POW: 1040-00 


ӨОА-8000-00 5-sio! 
ВОА-6060-00 B.siot 


day 68 ordered! Cables too! 


(PAN) DRI-6800-00 . 
(HIT) DR-6650-00 


Also (BM амины Disk 
$175.00 


MOTHERBOARD 


Two IBM-atyle mother boards, 5-siot and 
6-a Five plot has two serial sioh and one 
рагайе: Both 256K expandable. 


FLOPPY DRIVES 


Your choice Panasonic ot Hitachi 48. TPI 
doubles -edog Perfect for your IBM-type 
systema. 90 day weirrardee! Shipped same 


. 8176.00 


10 Megabyte 
$995 

20 Megabyte 
$1295 

дее 40 Megabyte 


91795 


%170.00 inci ded! 


HARD DISK ADD-ON 


Complete Packages 
Includes BIOS Software, 5*4 " 
mounting hardware, Interface P.C.B. for expansion 
slot, and all the necessary power and data cables 
(the Power Supply in the ХРС-ХТ is Hard Disk ready). 


65 Megabyte 


140 Megabyte 


10-MEG TAPE BACKUP 
***$395.00 ххх 


^" high cassette type tape backup can be added to any HD 
System by removing one floppy File managed software 
Circle 374 on Inquiry card 


— — Three models of Color to choose 
trom, each with higher and higher 
ЕС resolution. Price from $345.00 to 
ЇН $750.00 Monochrome Unit is 
MU outstandingly clear and вату on the 
= eyes іп Green or Amber screens 


BOA 
FLOP/SCSI/RTC 


Winchester Hard Disk, 


DS 
COLOR /MONO 


е 
BOA-8648-00 


$2495 


.. $289 


BDA-8410-00 


$149 


105 Megabyte PROM BURNER 
В0А-8725-00 $295 804-8540-00 $129 


MULTIFUNCTION 


HARD DISK 


$4195 


B0A-8050-00 $325 


| p 512KW/64K 


BOA-B650-00. . $195 


BOA-8680-00 . $225 
CALENDAR CLOCK 


80A -37 . $ m 


XDS Manufacturing BM 5791 Machine Drive № Huntington Beach, CA 92649 E 714/898-0331 


HOW TO AVOID AN 
UGLY BOTTOM LINE. 


We realize buying a computer is feasible only if it pays for itself. The best way to cost-justify a computer is to have less cost to 
justify. Our business is supplying your business with the best computing products and services available. Why continue paying 


more and getting less? If you're not buying from us, you're not taking 


ofthe lowest prices, the best technical support and 


one of the largest inventories anywhere in the nation. The bottom line is: We'll help make your bottom line look even better. CALL 
US NOW AT 1-800-446-7995 and we'll show you why we're called PROGRESSIVE. 


PRICE 


STOCK 


SERVICE [М SUPPORT 


IBM PC enhancement products. Call for APPLE product prices. 


Printers: 
EPSOM FX-80 (160cps. 10 
EPSON FX-100 (160cps, RM 25. no PARECEN. a 


*or owe d vm кенеа + 


«вз«лачтцачкоенияазоивее = 


тома нии нору 


“КҮЛЕ J 


клона Pee врбови 


1-55 заря + 

EPSON 10-15) (LO dot matrix)completa . . РРР 

DIABLO БЗ0АР | LQ} ,., earns PGT PPR Oe 
wheel) 


LO rtt ало ну Ф 

PRINTMASTER (баер Ly ПИШИ 

GUME SPRINT 140 ee c Before cm 

QUME SPRINT 1155 UA: То ea ns EN UE Mil 
BROTHER HR-25 ( Q, 157) 


20cps 
DYNAX DX-15 (17cps, 10,107). 


Hard Disk Drives: 


SYSGEN 10MB HARD DISK (wistreamer) ..... ... 
SYSGEN 20MB HARD DISK (w/streamer) ......... 
SYSGEN IMAGE (Back-up for xd 
TECMAR 10.5.15 + 5,33 + SM exp chassis) 
PEACHTREE PERIPHERALS 10MB Internal hard disk. . . 
DAVONG 10. 20, 30, 40M 


ce hit swa:ts».»ub 


8 
INFAX removable 10 & 20 MO flexibie media drives. T 


ACHTEN — 


quse 


нити в з 


„жш до аа фс ш 


Circle 300 on inquiry card 


ri sn Cards: 

rim cigar text on 2 color monitor] ... CALL 
ES ORA GRAPHIX Mono. color, ЖА, рә], ии Жс se $389 
PROFT MULTIG (Mong, color, + per. .-%%79 
TECMAR GRAPHICS MASTER (640х 4 mono)... а... 3499 
QUAD COLOR ! and 1! (Color. hwres орга ,.,.. 2.4242. 6219 
AMOEK МА! Mono, соки. par w a £tt€932»€8u4846) $369 
PARADISE | - а ea а $398 
HERCULES (Hures mono. ı АВТ NELLO ir. = 
PLANTRONICS Co 31 Це audi аы. жн $379 
Monitors: 

COLOR IV (720x480 bnght colors). ....... ҰЗ 
AMOEK COLOR li + (Color monitor) ........ "Tnm $53 
AMDEK 300 А and б (Amber or Green] ....... s... $149/$139 
AMDEK 310A (Amber ^ IBM's price). .............. . $179 
PGS SR-12 480 non-inte Да. Ао c ppc 3500 
PGS HX-12 (ио interlaced) . куы н , 9479 
PGS MAX-12 (7 mono) ... күтү. $186 
TAXAN AGByision (Hires color monitors) . BEST PRICE 
Modems: 

HAYES 300 baud extemal. |... ................. 
HAYES 1200 (300 or 1200 baud BERE 5... m 5489 
HAYES 12008 (300 or -— — — — ,.Mi9 
HAYES Compatibles рагу Severe CALL 

БАК RAM CHIP MEMORY UPGRADE (stt of 9) 

"F " 137 “Ақ FOR QU PA T A 
Networks: 
ORCHID PC NET PLUS NODE CARDG................, $308 
OTHER GRAND NAMES AVAILABLE .. BEST PRICES-CALL 
потеет 

3 WX 5199 

та Me лыны роо (4 & Toa . 488/379 
E qo Dar Den cursor КЗ)... .... $19€ 

DCA (3278 Tug 
АСЕ (аса подвал иги ғ vee ee GALL 
MOUSE SYSTEMS me mouse, runs LOTUS) ` Ro ЖИ. $199 
POWER BACK-UP А 2:8 atiis СРР 
ORCHID PC PL A awe Б кү” А. CALL 
MICROFAZER (8-128 print bullet. ....... » trom $139 
BRET SALTER'S new debug wsoliwan .......... CALL 
Software: 

SYMPHONY (Мен fron LOTUS) |... aeneae ЖЕТ 
FRAMEWORK (New trom ., GALL 
MULTIMATE (Emulates WANG WP)..... 2... 829%9 
SAMNA [a ERO PAK | и registi .. BEST PRICE 
PRO-PAK Мен version) .. +544465 sy * “а $349 
PFS Write, do $99 
PEN ACCESS [Proven neg s)... РЕТТЕН.” 
dBASE H & Ш (From c ^ Eis ws 
(Version 1.06) , ‚ 5299» 
RBASE 4000 & 6000 (Enhance m w/CLDUT) . ‚. from 5229» 
POWER BASE (Relational, пега тај) .............. $379» 


СР (New and fantastic!) . ——— M 
DAYFLOW (New type of database) - 
LATTICE C COM 


FINANCIER Il. кен таты 
DECISION RESOURCES CHART МА6ТЕН.......... .... 
BPS BUSINESS GRAPHICS — | 
Z-SOFT PC PAINTBRUSH w/FRIEZE GRAPHICS... ..... ә 

PROKEY VERSION 3 D à 


mauaxumumumucanithmudÁiuEmkyt:- 


фор 9589 **55 “ви 


ЮМ РС КАК, 1 300K drive, controler... .. 
ЮМ PC w256K, 2 980K drives, controller, ......-. 
IBM PC 2 360K drives, controle, 

imple, 


Amdek 310A ........ 


Саборна сіре PES GAZ ere ee 


Юм PC 0500 2 И.М. 350 drive 
controller, Peachtree Peripherals ЮМ hard disk . 2.5206 
вүзімте are brand new, 


P Naty varranted tor 90 days А ARE ALWAYS I STOCH 
PROGRESSIVE 
MICRO 
DISTRIBUTORS 


Rn Sy tn all ашшы 
... Personal Service is Our Commitment." 
FOR ORDERS ONLY 


1-800-446-7995 


for further information and technical suppori 


1-404-446-7995 


HOURS: SAM to SPM EST 
{Set/‘Sur-l0AM to 6PM EST) 
7000 Peachtme industrial 
Norcross, Georgia 30071 
АД экесі to change 
v (uo — езе 


„Мем BASE altematives 


SEPTEMBER 1984 + BYTE 487 


FUJI FILM 
FLOPPY DISK 
The Heavy-Duty Disks 
MD1D - Single Sided - Double балау 


Reg. $46.60 Special 1 7. 95 het аз 


MD2D -Doubla Sided - Double Dens 


Reg. $70.50 Special 21 .90 "al ен 


Р.О. Box 8367 

Grand Rapes, МІ 49508 

Outside U.S.A. (6161 452-3457 
Michsgan 1 800 832-2488 
Outside Michigan 1-800-258-0028 


d Precision Data Products 


= C.O.D. ны | 


Add 10% surcharge for less 
than 50 diskettes. ЖЕ]. еш. 
and Handkng %3.00/100 

less Океане. Mi панне. 
add 4% вање их C.O D. - 
add $2 OQ 


Circle 390 on Inquiry card. 


INGENIOUS ONE-WORD COMMANDS 
Save Unbelievable Time and Programming 
For Managers, Programmers 


‘ow wabiracted te dist/psepd paat дабыл! tag chorpse fram 
price Wales! Аы пб ter dt ЙЫ per «mde, amí pue WM 
wate өшізіріт тж е на oum "ed фра nig МЕ 

dE ER д» бра CX cshpleras, В ЬЫ Ф НЕ ред eran. 
ца аңын с TAA ро Ра, ampa jaat 
| DIEI WC Туро "WOW", өші the inn 
deba тет ail, M «лыма ғара (а iF бөлкеті. 
DUMP м. в) deta dibe, (acer are 
ber uit 


ha ішіне 
Put tur dd sites Aia эмел м мена. E 


1 ЖР, TTA" Thr’ c^ Tuma? ety alll 


76. сый 
CET "УУ 


Tah [ie еар] utt, sets al >= Фа 

fa йл things fiha Ihia "Т TO pb 
eI NM, (em sium. copy mem a B. еч vert дым т 
Cte m, fiona «f chgngem, гні ра іші s 


dice АТ ашы 8. 720. RM. 
lar amp ampmamcé ur Хурла еб лымы qa 


niue, Нарай, À , mb d 3 vtr. 

lm EM КЕ a 

LE рз т кишрііп аг dete bite aidhe, аңы 
erica тағын au arity bila, гіл Meu FRAT. е) мемл. $12 


z iik шш СЕЛЕ, a düKisremP-duae ШРШ 
" F " 
ты. т 
Е. ың кешш} = вы | a ШЧ 
. МЕ КЫШ гілтін МТС FEM Bo: ри 


ры geom 


| Geers} peg ТЕРСЕ", 
Е - —— eo TN Ше Vark LT 
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MEMORY 
MODULES 


Radio Shack Model 100 
NEC PC-8201A 
Olivetti M10 

а Suggested List $120.00. 
Purple Ps. 5569.95 
+ Low power CMOS dena 
¢ Sample insiailabon 
и X) day satefachon ргө ot your Money bach 


41 Yaar warranty 
» Next day shipment wa UPS inciuded m риса 


< Optional Memory Tes! program $15. (Casserts) 
4 № (nits dren connect Modem Cable - $9 95 
Зарро: From stock Free UPS surface Com. ISA — 
Add $4 00 for UPS 2 day Аш — Add $7.00 [or Canada 
— Payment VISA Master Card, or American Express 
Checks held 14 days — Тас 6% (Calif only]. 


CALL NOW ASA 


Майы Cani 
PURPLE COMPUTING Anam Express 
2068 Ventura Bid ) - (800) 732-5012 


Camarillo, СА 93010 Гай (805) 987-4788 


Scotch Diskettes 


Rely on Scoich® diskaties to keep your vali 
able data sala Dependable Scotch diskettes 


are tested and guaranteed error-free. The low | 


abraswity saves yout tread/wnte heads 
They ге compatible with most diskette drives 


PALEE 
EXCHANGES 
а Фет Мам 

А ріміз 4% 
"Merl incus cal 
шен ші a 
LIE. TELTM 


Cirde 287 on Inquiry card. 


Logic 
Simulation 
System 


Type: 4 state unit delay 
(1.0, unkneown.hi-2) 

Input: ASCII files or keyboard eniry 
User defined macros 


Circuit description 
Named nodes 


Signal sources. patterns 
Full editing 
Output: Timing diagram (screen printer} 
Losding report {Lancul) 
Circult listings 
For MS-DOS. CP/M 
Price $175 


Tatum Labs 

P.O. Box 698 

Sandy Hook, CT 06482 
(203) 426-2184 


Cirde 343 on inquiry card. 


C SOFTWARE 
DEVELOPMENT 


PCDOS/MSDOS 
® FULL C COMPILER PER K&R 


е MSDOS 1 1/2 OUBRARY SUPPORT 
* Program Cheamng using Exec 
* Erwironment Avadable to Man 

© c-windew' C SOURCE CODE 
DEBUGGER 
s Vanable Dispiay & Alteration 

Uang С Expression 

e FAST BOBS/8086 ASSEMBLER 

Combined Package — 8199 


Cal or verte 


c-aystema Fullerton, СА 82634 
РО. Вох 3053 714-537-5962 


ТМ с егт 


COMPUTER RUNS MOTORS 


ROBOTS 
PROCESS CONTHOL 
CONVEYORS 


ONE PORT RUNS UP 
TO FOUR MOTORS 


се you computer with 
СОРА controller 10 cam- 
mand «feed and direction of two 
independent motors Iram a single сари рогі 
For тора: деме motors or any two functions 
requiring proportional bipolar contro of 15 Vdc 
up to t? Amps each Normally the conirolier 
installs batween the compuler. а 12 Мас baltary 
and two DC PM motors mounted righl and 
leli on а robo! Simple software commands set 
speed aod direction IBtches in the COFA thus 
keseng your compuler for other tasks Two 
CDFR 5 control four molors with a single port 
Tte COFR speed contro usea CMOS. opio: 
i'antalors & relayless PWM power circuitry One 
year lumited warranty Buy now with раган 
(menace for $225 00. or sera lor $315 00 
Othec горонсе components avadable МС. 
VISA МО, or check 


15445 VENTURA BLYD. БІЛТЕ 10-281 
SHERMAN OAKS, CA 91413 
(818) 993-1073 


Circle 357 on inquiry card. 


CONVERSE “xt COMPUTER 


Сені ni АИТ in 1008. ELIZA fan becomes Kur тесу + крй слобода 


нарда a her (жел COMME Gf бағыма - ad ағ нола ә 
Оаа із ғып оп a erga runi ea В.ГА has (еміп before Cea 
nanan in Gore сағадан uerb dep wi greasy РУО Bom 
verpons шағ) the sophahceton which made the ongari progrem so 


Маш Gur tim тастасын arin (хзарфабы me FULL cw ang 
range of варғыны of ihe ongeuil и beens altered gt ihe iniredurtory 
el oriy 528 And Ы you ұлың (n hd Qui how ane doas d (or c 
Мы Bo do monat. wt adi mciude fe comptete SOURCE PROGRAM ior 
ому $20 абы 
Order your coc of ELHZA today аға) you Я newer agam sures aur to 
аб ұсы Мам aoe ary. "Салы if see їшї Pua core 
рышы of yours гал gchaadiy do^ 
SLIZA S AVAILABLE IN THE FOLLOWING FORMATS. 
7 Ax гел бий fec Ша ABK Anode i: FR Pha Me g RI 
$24 bor Protected Vernon — ав lor Жора Sara ртр 
J 9% inch dish һы Въ ық (UM Panona Comm 
РЬ los Protected Version — ТЫШ for fd Слай БАС Bounce vernion 
Э M rich des or сло Саш іс the Conogan BA гербі wach) 
O26 қо Protected vVenpon = 145 for САН GASH Source Werpen 
& Standard д «ch отауы бөлеу Jab Cr gil СРУЫ aped Солы гъ 
E28 my ELIZA COM в Ыб тебе bere 64352-50 Source 
5 5% inch шах l'or moet CP hesed comeuters кегі compas 
823 f ИРА COM МЫЗ een boot ВАЗ Source 
gr eei nis o p de el 
Gator reedeni piene ected 47, nales tust 


ARTIFICIAL INTELLIGE NCE RESEARCH GROUP 


ТАМПОН: TM 100-2 = Lh 
Double Sided, 40 TRK/Side 5209 


TANDON: TM 100-1 
Single Sided, 40 ТАК $169 


СОС: 9409 
Doute Sided, 40 TRK/Side 5209 


- 120 Day Warranty 
* Frea Sh 


ipping 
* Мо Charge For Credit Cards 
* Order Toll Free 


1-800-531-5475 (Оизже Of Texas] 
(512) 250-1489 (in Texas) 
Texas Residents Add 3% Sales Таз. 


=Compufidd ... 


12103 Technology Bivd. 
Austin, Texas 78727 


Circe 69 on Inquiry card. 


n жн ee 


[COMPUTER DISCOUNT PRODUCTS 
| Stocking HUGE Inventories of APPLE & IBM Products SINCE 1977! 
* GUARANTEED Fair Pricing Is Our Policy * 


хе 
DISKETTES 


5 5500 

5 DSDO 
MAXELL 5° 5500 

к MAXELL 5° 0500 
VEPBATIM 5” 5500 
VERBATIM 5 0600 


MEMOREX 3" (MAC) 41. 


НЕСЕМТ Voi ter a РА. 
Pricing Not Available Ai Press Time 
MICRO For Your IBM PC 


Mr. Chips - 4 Func. Board 9 Chipmunk - 9 Func. Board 
- * -9 Func. 
TRALLIOM жаа. Бомо Fer For Apple 
Vales ae oi ndi | aii ama 

Fo еі mu 
cado eee tee mn 


ж 
ОтЅАМ 
DTSAN 


= APPLE 
= SOFTWARE 


АРМ FILE гога! 
ГРА FILE wioceram (25 
FLIPS FILE wLockirey (50 
HAYES 300 Saud 


+ 
E 


ir 


KENSINGTON 9C Save 
PRINTERS C ITOH 
Ea FBO 


38 
ais 


Меер “сын Nord iato 
Aigeora li 
Соған) Dor 


Бесы Fraction 32 


Ока 62 9) 
PRINTER STAND Sm (рдун) 
PRINTER STAND Lg. (риа) 
ОВОМ Brother ва 

Мх A FX 90 

мх 4 €x 100 

{ж B? 8) 92 93 А Gat 


FINGERPRINT: Ергел Upgrade МАЗТЕЯТҮРЕ | АРУ (АР Е PAEA |£ 
AX FL EK ын MICROSOFT Fight Smua CAAM BP 22,27. БАК 1 
әне M- heated йк Pary 
МТБ, АТЯ яғ Sora 


ЕСМ Vet CLASS МАЦ LAP 
FEMEL ты CLASS MAL | BM 
қы ACCOUNTANT (АР 


a= APPLE 
== HARDWARE 


“font DR UE 
AUT. REPE AY atv 


RAS; M 

САМ РАМАЙ ome саи п 14) 
ұлт SAM. e rn) 

EASTSICE йезсаго 1 

MAYES Merymodmm № 

KOALA PAD 

KRAFT буи» 


K& KENSINGTON 
b 4 MICROWARE 


Paade: 
МА Drue 


t MAPLE 
T'TAN TECH ' 28K Age 
бат ЫҚ 


Accedi | 
мүге 
1G met 
THUNDE RCL OCs 


онсе ют. f COMPUTER DISCOUNT PRODUCTS 
is T der 860 S. Winchester Blvd., San Jose, California 95128 


guisa 241-2300 MAIL, PHONE, WILL-CALL SERVICE FROM FROM 6AM (PST) 
Мемо © (415) 571-1058 | 
San гасе 19) 65224 | | -САШ (408) 985- 0400 - 


Circle 79 on Inquiry card SEPTEMBER 1984 ° BYTE 489 


Maxell Floppy Disks] 


The Mini-Disks 
with maximum quality. 


Dealer fiiia 
invited CO D's 
accepted. Call 

FREE 1800) 235. 4137 


PACIFIC EXCHANGES 
100 Foothill Blvd San Luis 
San Lus Obispo. CA 93401 


Circle 187 on inquiry card = 


Apple ІІ/ЛІеФ 
Robotic Development 
Package 


2 Axis 
Stepper Motor System $365 


е Аб T/D Plug-in ітегізсе (PMS 23) 

e RZ D23 Driver with (2) Size 23 Motors (35 oz. in.) 

е Positioning Command with Ramping irom 
Applesorte BASIC 

Aizo Avallabis with: 

= (2) Size 34 Motors (220 oz W} А $595 
f 034 Dual Axis Driver 

a Power Supply for PMS 23 System. 
12/24V-2A 151A Вер 


ROGERS LABS (714)751-0442 
2710 S. Croddy Way, Santa Ana. СА 92704 


Cirde 312 on inquiry card. 


Are You interested in 


| COMPILERS _ 


Ала How They Operate? 


Edisor-80: A CP/M*-80 compatible 
system based on Per Brinch 
Hansen's Edison compiler, 
includes: 


е Complete run time source and 
execution code 


e 8" SS/SD Diskette 


е Edison-BO User Manual 

e Hansen's "Programming А 
Personal Computer" (Including 
comptete compiler source) 


$49.95 
Available Only From 
SEQUITUR SOFTWARE 
Р.О. Box 411 
Excelsior, MN 55331 


Custom Wire Your 
RS-232 Interface 


P oa E. 2320JB 


BB's RS-232 JUMPER ВОХ is a compact 
unit with male and female connectors, each 
with 25 pins going 0 25 solder pads, 
Custom wiring permits bulding of many dii- 
lerent interfaces, null modems, ріп 
reversers, etc. Unit has 20 jumper wires. 
ORDER NOW. Only 324.95. Add 51 75 
tor shipping (iL res. add 6% tax). MC, Visa 
accepted. Ask for Free Catalog. Phone: 
{815}-434-0848. Make checks payable іс: 


Н.Н electronics 


MANUPACTURSING COM 


P.0. Box 10088, OTTAWA, IL 61350 


Circle 38 on inquiry card. 


Apple И/Пе® 
Industrial Control 
Plug-In Boards 


(SOFTWARE INCLUDED) 


Opto-isolated A32 1/0 Board 

e Individually Contigurable 
are ware 
2 Axis Stepper Motor Interface 


e Posiligmng Control 
e Pulse Counting’ Timing $2 50 


e Frequency Measurements 


ROGERS LABS (714)751-0442 


2710 S. Сгодду Way. Santa Ana, CA 92704 


Cirde 313 on inquiry card. | 


"IBM* PC Compatible 


(рс opene) 


E PROMS — Сай! Lowest Prices Anywhere 


HMM 256K... 

TIL Ports — now avail 
Disk Drives: (ГОВ. ~~ 
-100-2 


& controller 
Ала $3 95 shipping Ю all orders « Prices sutyect fo 
we - РО s on approval e C OO. OK • All new. no 
surplus. no seconds, QUANTITY DISCOUNTS 
4920 St., Ste. 100, Татра, FL 33607 
In FL and for info, call 813-875-0299 


FOR ORDERS ONLY, 800-237-B910 


909 NE 2AM-7PMEDT 


Circle 288 on tnquiry card. 


State-Of-The-Art 
INTELLIGENT 
PRINTER BUFFER 


"TWO printers controlled simultaneously 
* > SMART-MERGE (allows address tists and 
form letters to be merged in the buffer) 


INTELLIGENT. microprocessor controlled 
* ABORTS a job instantly "VERIFIES job stats 
instantly *CHECHS status of avaiable 
memory * ТМО WAY communication via а 
unique ASCI commend structure. 


SMARTY is available with сиһет centronics of 
4erial interface and 64K or 256K of RAM 

SMARTY i5 also available аз а board level pro 

duct for integration into your system of in ап 
attractive 97 x 77 box with ts own power supp 

ly. Suggested reta price $349.00 Major 
credit cards accepted. Call for dealer and OFM 
discounts’ 


Phoenix Electronic Develaprnent Corporation 
618 Venice Boulevard 

Marina del Rey, CA 90291 

(213) 827-2511 


Circle 291 on inquiry card. 


SINGLE BOARD COMPUTER 


ZINGER ONE 
» 6073 CPU WITH TINY BASIC INCL. 


EEPROM PROGRAMMER ON BOARD 
24 LINE 3 PORT PARALLEL 1/0 (8255) 
REQUIRES «$V @ ИЮ MA ONLY 
ON BOARD SWITCHING aL SUPPLY 

EIA — R$ 232 170 
L FOR CONTROL OR Р ROBOTICS 
ә 51955 ASMBLD 4 TESTED **** 


ZINGER ІМТЕКҒАСЕ BOARD 
MAY BE PURCHASED WITH ANY OR ALL СОМА 
276 NORD SPEECH SYNTHESIZER 
8 CHANNEL A/D CONVERTER 
REAL TIME CLOCK WITH ВАТТ. BACKUP 
24 LINE? T PARALLEL 1/O (8255) 

YBOARD INTERFACE 
$ CHAR ALPHA/NUMERIC DISPLAY 
INTERRUPT REGISTER ON ALL DEVICES 
COMMODORE VIC 20 
ADAPTER AVAILABLE 


SCHULZ ENTERPRISES INC. 
1285 LAS TUNAS DR. 
SAN GABRIEL, СА 91776 
(818) 287-5067 


Cirde 318 on Inquiry card. 


ИИ, 
\ It's True — We Did It ! / 


Don't be foolish. Buy Direct! 


Looking for a printer? The OKIDATA 82А for 5300 will put an end to that! 


AN 


LOWEST Price in U.S. 
—— | 


IDS 
е Proportional Spacing 
Mannesmann Tal Шы: epa jin din 
" ly е 200 CPS В: Direcional 

e Standard — 7х9 160 CPS е Color Opvonal 
вм Compatine * NLO — 40 x 18 40 CPS e Sheet Feed » Graphics 
Simply a better РС Ал models a 2K Buffer and Tractor Standard • 34K Buffer e 300 BPS Modem 
avaiable for immediate delvery léDLBOcol Сай ..... Best Seller Prism 80 е Onginate/Auto Answer 

180 L 132 co! Сан ..... Best Seiler Prism 132 and Micra Priam 3 Сай Sigmng ............... $Call 


BEEN 3,5. 22..ь......Г:. Lowest 5 


222ғ......Х үу“ Хал 


ALTOS FREEDOM OMNITEC TAXAN OKIDATA WIDGET 
PANASONIC HAYES VENTEL DIABLO SOFTWARE ADDS 
TELEVIDEO NOVATION AMDEK МЕС COMREX DEC 

SANYO VDS BMC EPSON DAISYWRITER C ITOH 

TOPAZ EAGLE MICOM STAR GEMINI JUKI SILVER-REED 
TRANSTAR RITEMAN DATASOUTH ERA-2 WYSE MANY OTHERS 

Use Your AMERICAN EXPRESS CARD! | 
l——— : А А А Everything in 
For Price Quotes and Ordering Call: ——— алай 
products: 
1-800-328-8905 + Computer 
р е Modems 
es a Printers 
1 | D y^ = е Software 
For Technical Information and е Monitors 


e Terminals 


Arizona Orders, Call: ҳи 
602-949-8218 
LIBE 


For Shipping and Order Status Information, 
Call: 602-990-7556 


NU 
KT 


Prices излей гелесі o casn Охо And are sube Do cange WIPRO пке We wecome Certibeg and Cay sen Checo, dank Wires and Money Orien, CODs arr supped їг\ A ыгыта Қ 
charge Aow 3-7 clin’ for personal checks to cer. Product n мр ГО әмімізіму Equapmment 9 өл Кастогу sealed poses ұл manylacturer s warranty There wm ре д restoring charge for retuned 
merchandee Cat bert for an AMA numb Sofware not warranted lor vortatalrey No retrum сі Sofware wher ais Dem opener Aci 2% kv hppmo & handing changes [Merete 52 50) Al equipment 


ече 


SOFTWARE TRAINING 


ON VIDEO TAPE 


А.Ртодгизнүе video tapes 
А interactive guide books 
А Quick reference cards 


Sep cate the |міат 
Aucrpl the midem of ATHENA 


R: BASE 4000 


[THE WORD 


dar wether «тй от наз! асып call ar write Fox, 
WATT ATEH SA №, VIDEO LUKA 
ұмы Ы 11138 ed Pe 9201 
ЗУУХ. — 9404957. 1941 1-200-221-3408 
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MICRO*EAR || 


VOICE COMMAND 
FOR PERSONAL COMPUTERS 


MICRO*EAR is s speech recogmtion unit that 
allows you ТО так to eny personal computer with 
эп 85232 запа port. И comes with a wall mount 
power suppty and microphone 


MICHO*EAR features include: 

«CMOS BBCO2 
«АК of CMOS НОМ contains all progremening 
e Speaker dependent wilh 98% word 

accuracy (traning required! 
*Upload;doawnliosd word groupings 
+255 words 
» 16K of fast batrery backed CMOS RAM 
«Words recognized in milliseconds 

| sAutomalic 110/30011200 baud rate selection 

"Complete anstrucions, schemetics, operations! 

furis, and demo software included 


MICROMATION INC. Mane Card Vins Check. 
| 8104 Rad Branch Rd Money r 

Columba, МО 21045 Ада 483 for 
| 43011730-1237 Allow 3 weeks for 


Circle 394 on inquiry card. 


FREE SOFTWARE 
RENT THE PUBLIC DOMAIN! 
Usar Group Software iant 


, во no fees 
to pay! 1000% of CP/M ІВМ softwere 


programs in COM end source code to copy 
yourself! Games, business, utilities! All FREE) 


CP/M USERS GROUP LIBRARY 
Volumes 1 92. 46 disks renial— $45 


SIG/M USERS GROUP LIBRARY 
Volumes 1-90, 46 disks renia! - $45 
Volumes 91-172, 40 disks rental — $45 
SPECIALI Rent ай SÍG/M volumes for $85 


MOST FORMATE AVAILABLE! BPECIFY. 


ІВМ PC-SIG (PC-DOS) LIBRARY 
Уоһятма 1-135, 6%" disks $135 


Public Domain User Group Catelog Disk $6 pp. 
(CP/M only) {peyment іп advance, резво! 
Rental ів for 7 days after гесеірі, З days grace to 
retum, Use credit card, no disk deposit. 


handling & insurance — $7 50 per library 
(670) 941-0925 in 


1819) 727-9010 anytime order machina 
Have your credit card ready! 


Public Domain Software Center 
1533 Avohill Or 
Vista, CA $2083 


| AM EX 


Circle 302 on Inquiry card. 


Circe 352 on Inquiry card. 


The Statistician 


CPM ІВМ-РС 
TRS-DOS XENIX 


|" Transiormapons 


Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 


for more intormabon 


Charlesión, SC 29402 
VISA-M/C Accepled 


2. BASF 
DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


"me 
“PACIFIC 
EXCHANGES 
In Foothill Bhd 
San Lurs Obispo CA 
044411 (т Саі call 
(HUS) 541-1137 


Out UNMORTH Systems ane used on computers Кот 

the VIC-20* ом VAK" , ала now are avaiable 

specficaly сичолігкі tor your CEC тиль and micro 

compute. An of hete меген en standard wih 

UNIFORTH enhanced FORTH-79 (wings mrras. 

eic }. а uti macro assembier, video ection (Mring Punt- 

tone, kne stack). complete DOS eriace (изен starn 

dad Ма lor lO) ремен быки unity (RW amy sec 

tor), EEE сотраные toting point wih АЙ ing func: 

hona, yngle-siep tracing; decompter, Мек fig mupport, 

vectored 1 О. and an ехсенет 200-page User's 

ода 

Vera duc m 
$ чю 

саалиа 206 

LE PO 1 (RT) 180 

LIE POM 11 (МЕХ 1) 

VAK-Vx {ГЪА 11) ке 

зей CORP КЕБУ, (Ful) FAY іг ызаға Rosnay pod 


етін імтепсал postage ia inctuced, тір orders ado 
910 Mariang customers edd 5% tax 


Unified Software Systems 


РО Bon 2644 thaw Carraifton, MO 20788 301/552-9590 


DEC VAR РОЙ АҮ Reit IT Data Eep Carp 
MDC (Tw dcin. чө 20 


Serial Фаина È Рагәле! 


Convert What You Have 
To What You Want! 


* 5212 Saria! * Съмголю Parse 
* 8 Бар мее " Малыш Шоған 
* Latched Apulan * Compect i и 4 x 3% 


Ма longer well your peripheral chow Es erid by ta 
OF port yov have куана’ Cur new High Performance 700 
provide Ux mi 


ама on CMOS ac , Иче 

Fite нестао 1o 18 2X. wi Pret 

Vangler giisceency Detalles documeniaiion shows 
wempidied ingtailpivon Cedar ha Modal 770 (беги) or 
Mode FOS |Рита Тода! 


CALL (805) 487-1885 or 487-1666 
For FAST Delivery 


Circle 147 on inquiry card. 


COVERS 


For Personal Computers and Small 
Business Systems, Peripherals, Game 
Units - Protective, Long Lasting Vinyl 
Resists Both Dust and Liquids 

- CHOICE OF COLORS - 


Amdek Franklin Aca 
Apple IBM 

Atari Kaypro 

BMC Okidata 

Columbia Rana Systema 
Commodore Star Micronics 
Corona Televideo 

Eagle Texas Instruments 
Epson PLUS OTHERS 


GROUP/VOLUME DISCOUNTS AVAILABLE 


FOR FREE BROCHURE WRITE: 


ENCHANTED FOREST 
РО. Box 5281, Newpor Baach, СА 92652 
|118 Onyx] 


Dealer Inquiries Invited 


LINE CONDITIONER 
-.„ ө PREVENT 


^! “BROWN OUT” 
~~  DATALOSS 
қ e SURGE, EMI & 


RFI DAMAGE 


LC automatically corrects both high 
and low input voltages to protect your 
computer, 98% efficiency, lower wave 
form distortion. ВЕІ, EMI and noise 
suppression plus isolation from load to 
load on 3 filter banks. 


__ $198.00* 


=з 312-490-9239 


SHEPHERD MARKETING 
P.O. BOX 941339 
SCHAUMBURG, IL 60194 


"Add $5.00 lor shipping А handling 


fór 314d › 7861 439134435 ‘puns Anbu] uo ogi Эго 


EXPOTEK | 


24-HOUR ORDER ae ME. ЧИ AROUND FOR YOU. Alaska and H li 
| 800-528-8960 — 


All Other Calls Including our CANADIAN Г FRIENDS (602 482- 0400 ® 2017 E. CACTUS е PHOENIX, AZ 85022 


АМ) pnces are for cash, cashiers check COD's, Visa MC, and РО `5 Accepted at adortional charge Prices subyect 10 change 
се UR number ель restocking charge 


FOR IBM PC 


о 
AST Research WordStar MailMerge ........... 349 
Six Pak Plus—Irorm ........... ao. ec 299 
Combo Pius il—trom .......... 270|  SpellStar ............................. 
Mega Plus—trom 309 
МО Plus—ftrom ..............». һә. 139 | Microstut 


MODEMS | 


Novation-Access 1-2-3 
wiCrosstalk XVI 


YTWUVETEVNUTS PR UT ВИТУ Ф STEEN PRIN 


ag Crosstalk ..........................., TOS 
Franklin .......................... Call Microsoft 
NEC Portable ona Mulbplan ....................... 159 | Anchor Volksmodem 
Northstar E. Ashton Tate Mark 
Advantage ................... Aen мом анса си 
Advantage М/5МВ v— Ram pr 
Advanta 9 wASMB . | 1-2-3 риа 4 5BRUEPS корей тен їп 4164-150 вы ыы 59:9 рег sat 


nyo 
„жын к "- , ACI 5, 10, 20 MB Hard Disk 


803 System w/6 MB RR. 


$ 6 390 се P mittet i| 
әт ". Wi | ТЕАС SSF | 
Transient Protection With е? | 


A Solid Reputation "" 


*"PverTPYrvIVYPTLI! 


| Maynard 10MB-WS-1 ....... 


~ra 10MB-WS-2 ..... 
95 | l'allgrass Tech 
" Hard Disk System ......... 


andon 
Бу" TM 100-1-SS/DD 
160 


SORA OFA EAA HS 
торе 


"оет 


*eerbhekvibihbttenxtebkürteditirth 


1550 BCD..549 | 2050... 778 ica pu TP! Quad Den) .... 33 
8510 АР... 319 P 8" TM848-2 

СУТ 102 Green ............ 535| 8510 BC2..419 | 3550..... 1499 | Tally (DS/DD) 1.2 mg .. 

OVT 102 Amber ........... 550 22-388 | 7710 .......... —- indus 


QVT 103 Green ............ 840] А1020 ........ | Apple ..................... = 
ОУТ 103 Amber ........... — " ..858 | GT-—Atan ...................... 


ERN 


SENOS EN eRe 


A-20 (35TR) ... 
А-40 (40ТН) ................... 269 


ered еа tense 


. 11/40 

QN MR | WIBM IF...1369 
ыты 11/55 
— WIBM IF... 


120 Ltr. qual...395 
1569 ao qual.. 32 


High quality mechanical сіпдіе bin feeders for Diablo, 
Қылды Qume, NEC, С.Ноһ, Ricoh, Daisy, — iine Juki, 
eee Dataproducts and others (specify type) .. СҮТТЕ 4 
Electronic Dual Bin sheet feeders for most printers . S Call 
cetenecascensenssoesssacater Tracter Ponders 
High Swiss quality bi-directional tractors for Diablo, Б” DS/DD 
Qume, NEC, C. — Ricoh, Radio Shack and others, » Elephant 
Pe Ot OTT QT D А 
12142, ЖТ ТИ ГТЗ. S'A" SSIDD .............. 


"VAL. 
310 AMBER ы... Print Wheels & Ribbons ............................ Call Ѕаме $ ad n жеті 


Color 1 Plus .................. 
Color И Plus .................. ou... ENOUGH TO STAND ON” 


— p I LOCKING FILE CASE 
ræ i Can Stack, 


ORB TE Tene "int | Hang on Wall, and Joystick 


ранний | Standby Power 
Has Carrying Handle. | ап: Sys. 


— | | REDUCED Paralle 


Zenith Chi ll S 4164-150 
4 5 
12" Green Screen ...... 52455 % 1 530 Koala Pad ' 4; 


12" Amber Screen ........ w’Graphics Illustrator 


Network 
Computers 


for only 


91499! 


Now, get а Cascade 
Biplexer and hook-up two 
computers to a Corvus or 
Sunol hard disk. 

It's switch selectable and 
they can work together to 
network four computers. 
Call today, (509) 466-0396. 


PSA 


Professional Software Associates, Inc. 


ел 
CONTACT 


NEW! TOUCHDOWN" 
KEY OVERLAY KITS - $18.95 


Реза йе commande ап pout РАС ny topi for 
Dvorak" Werdetar, Oleg lay Write Z amd othe: 
Бага ге Alen for 5250/525] ex $570" 
emulation Очен ont Uradurparwns original 
cor mands show lerem Rigid nen glare 
eels losh and feel be original bepropa 
Deere and blank анч р bite are alis 
avallabis 
TOUCHDWN CUSTOM KEY OVERLAYS 
Еғ-өннчі bry bopi 1o matih prar sofFwars 
package Choour your color! Call or тегім 
[ат bafa 
AS&ETORTOUCHDOWN EKETIOFPSDETOUCHICWN 
СЕВ АТ ЕТЕУ AT ТОШЕ NEAREST COMPUTER 
DEALER OR ORDER DIRECT 
$18 951/5520 sad Dvecab bis are $24 9%) US orders add 
4200 вт $3 SOSH AZ reddant add 55. vales ton 


VISA/MC CALL (602) 634-4507 
or 634-4503 


— өлі Custom Order Hollins 634-7517 
— wr НОСОВ COMPANY 


Cirde 180 on Inquiry card. 


Powerful Single Board Computer 
Includes CP/M Plus [3.0 banked] | 


Алене "емес 
irri кз е ГӨ! АЕ 3 С гип e$ 
wi?) ДИ "ТАГ ЫМ 
: Nx Lad мы if, 


“л | Feat WEI Fiy % ыр "ted 


oath Pair ігі ні. 
Tener, Тил Yokohama ША 
TEL 045-401-8842 ПЖ 1077 170 ЫРА 


{РА [teeta tit 
ANHTIFOFT ent, 7550 Catt Socextway Эг 4 
Tucan Arun ВОР TEL jetty] 327 4305 


Circle 29 on Inquiry card. 


FREE CATALOG 


LOWEST PRICES 
ЗМ DISKETTES 


AUTHORIZED DISTRIBUTOR 


#5600 $4 ($19 
"0500 32199 


“0500 (96TPI) $3399 


CHECKS. МО. VISA. М.С. 
* P.O. TO RATED COMPANIES 


ALMANAC 


IIIS 2 § NS. 
SUPPLY COMPANY 
521 Front St.. Santa Cruz 


ІВМ-РС пк ояу: 2144995 
APPLE 26 оя: 2839% 
SANYO 555 озор  *999** 
COMMODORE 64 189% 


JUKI 6100 33745 
OKIDATA92 5379" 
BROTHER 15 5349" 


HARMONY VIDEO & COMPUTERS 


2357 Coney Island Ave .Batyn NY 17723 
Cal Toil Free 
BOO- VIDE O84 or 800-441-1144 or 212-527- 1000 
ALL PRICES AND AVAILABILITY SUBJECT TO 
CHAMGE WITHOUT NOTICE 


Circle 169 on inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


2 
““РАСІҒІС 
EXCHANGES 
100 Foothill Bivd 
San Luis Obispo. СА 
93401 По Cal call 
(805) 543-1037 | 


COBOL 


CROSS REFERENCE 


Prints cross reterance and/or source code. 
Accepis most versions ої COBOL as input. 
This is a sland alone program which will flag 
duplicate data names and invalid references. 


Your name will appear in the repori heading. 
Please print your name and address distinctly. 
Send a check or money order ($95.00) to: 
META SYSTEMS INC. OF ALASKA 


2806 Iris Drive 
Anchorage, AK 99503 


Circle 235 on inquiry card. 


UTE s Hardeman Айй тт © im pour АТАЙ! СОХ 
мою E dite WHC 20 бін Fma Apple || Obeng 54 


ШЕМЕН 


i 


fF 


pre 
У I IMMEDIATE s 
ІХ DELIVERY 7. 
“уы "yji 


MODEMS. MODEMS • MODEMS 


"UDS 1030. ALP. 300 hrs full duper. 
мы ағ тате Or ағ ЕТІ Әйелі ті ын 
"ИОЗДЛІЗІР 1200 bos full duplex manual 
erginals or anyegr Modem 

ether moneo аға available upon request 


ORDER TODAY: 1-500-323-2666 
or 312-455-3366 


І.С. 


Circle 341 on inquiry card. 


| M12010 


Lyco Computer Marketing & Consultants 
TOLLFREE 800-233-8760 


in РА! 717-327-1824 


TO ORDER 


CALL US 


MANNESMANN 
TALLY 


SPIRIT 60 
МТЕ. 1604 
MTL 1801 


$299 00 
$559 00 
$725 00 


МЕС 


NECBO?3 
МЕС8025 


%369 ОО 
5699 ОО 


PRINTER 
INTERFACING 


AVAILABLE FOR COMMODORE 
VIC APPLE ATARI (Bi РС 
TRS 80, ТІ. AND OTHERS 


BLUE CHIP 

..$278.00 
$279.00 

. $1399.00 


CARDCO 
01 ........ $449.00 


102. . 5279.00 
103 ; $339 00 
PRINTER INTERFACE $39 75 
PRINTER INTERFACE WITH 
FULL GRAPHICS . $6575 
LIGHT PEN $29 75 
5 Slot Ezpanston 64. $54 ОО 
64 Write NOW - $39 00 
64 Mail NOW ........ . $29.00 
Zu Write МОМ. .....%29 00 
64 Keypad . . $29 00 
Universal Cass int $29 75 
Printer: Utility $19 75 
6 Siot Expansion $79 95 
3 $101 Eapansion $24 95 


PRINTING PAPER 


3000 SHEETS 
FANFOLD 

1000 SHEETS 
FANFOLD 

1000 SHEETS LETTER 

200 SHEETS LETTER 

150 RAG STATIONERY 

MAILING LABELS (1 in) 

14411 1000 FANFOLD 


MODEMS 


ANCHOR MARK | 
ANCHOR MARK 1 
HAYES SMART 
HAVES MICRO 11 
MICROBIT 1000C 
CAT 

D-CAT 

J-CATY 

APPLE CAT it 

212 APPLE CAT 


M12010 С-64 
D4015 


$42 75 


$19 75 
$2! 95 
$8 99 
$10 99 
59 75 


TO ORDER 


CALL TOLL FREE 


800-233-8760 


STAR 
MICRONICS 


GEMINI 15X $379 00 
DELTA 10 $449 00 
DELTA 15 $525 00 
RADIX 10 557% 00 
RADIX 15 8675 00 
РОМЕ RTYPE SCALL 
SWEETP(Mode!1OO! $549 OO 
STXBO $149 OO 


GEMINI 10X $259.00 


OVER 2000 
SOFT-WARE TITLES 
IN STOCK 


CATALOG AVAILABLE 


HARD DISK 
DRIVES 


.fOR. 


IBM, APPLE, TRS80 


10 MEG $975 00 

20 MEG $1399 00 

30 MEG CALL 
*DOS EXTRA 


DISKETTES 
ELEPHANT 


5%" 6550 $1675 
5*4" SSOD $1995 
5" 0600 $2595 


MAXELL 
S'e” MD-1 
514" MD-2 
CERTRON 
CASSETTES 


СС 10(12) $15 99 
СС-20 (12) %17 99 


$24 75 
$34 75 


L— esl 
о: sena order to 
Lyco Computer 
РО Bo: 088 


SAVE 


| SG1000 GREEN . 
| SA AMBER 


Cirde 219 on Inquiry card. 


ON THESE 
IN. STOCK 


CITOH 


GORILLA GX-*00 $169 00 
GORILLA SERIAL $199 00 
PROWRITER 8510. . .$335.00 
PROWRITER H $575 00 

$899 ОО 


8600 

STARWRITER $929.00 
PRINTMASTER . $1199 00 
SHEET FEEOER $425 00 
620 $929 00 
630 $1699 00 
8510 SP $499 00 
#510 SCP $559 00 
ATOLETTER QUAL $499 00 


PANASONIC 


5279.00 
5309.00 
$459.00 


COLOR 11+ 


GORILLA 
12" GREEN |... .. .582.00 
12^ AMBER . 


NEC 
JB1260 GREEN 
JB1201 GREEN 
181205 AMBER 
JC1215 COLOR 


JC1216 
SAKATA 


SC100 COLOR...$229.00 
$99.00 
$109 00 


PERCOM 


AT88S1 ....$249.00 
$299.00 


CALL 
$'990 RANA 1000 ....$299 
INDUS GT.....$325 


АТВ851 PD 


ADO-ON DRIVES 
AT 88 OOUBLER . 


INNOVATIVE 
CONCEPTS 


FLIP-N-FILE 10 
FLIP-N-FILE 15 $8 95 
FLIP-N-FILE 25 . $18 95 
FLIP-N-FILE $0 .... $17 75 
FLIP-N-FILE(RomHolden $1775 


$3 75 


EPSON 


RX-BO 

RX-8O0FT 

FX-BO. — 
FX-100 .. 


OKIDATA 


LEGEND 


MONITORS 
TAXAN 


100 GREEN 

105 AMBER 

210 RGB COMPOSITE 
400 AGB MEDRES 
410 RGB HI RES 

420 AGB HI RES ИВМ} 
121 GREEN 

122 AMBER 


ZENITH 


ZVM 122A AMBER 


ZVM 123G GREEN . 
ZUM 124IBM-PC 
ZUM COLOR 

ZUM 133 RGB 

ZUM 135 RGB 

ZUM 136 


$115 00 
$125 00 
$269.00 
$295.00 
$349 00 
$475 00 
$145 00 
$149 00 


$95 00 
$85.00 
$129 00 
$27500 

. $389.00 
$449 Q0 
$589 00 


DISK 
DRIV 


CONCORD 


ATARI 176K MASTER $289 00 
ATARI 346K MASTER £1369 ОО 
АТАН! ADD ON DRIVES SCALL 


TRACK DRIVES 
AT-D2 $329 00 
AT-D2 TURBO PAK $22.95 
AT-OH CALL 
PRINTER CABLE 522 95 


POLICY 


Risk Free - No deposit on C.O.D. ordera Free shipping on prepaid 


cash orders within the continental U.S. 


APO and FPO, order 


add $5.00 plus 3% for priority mail service. PA residents add sales tax. 
Advertized pnces show 4% discount ollered for cash. Add 4% for 
Customer Service 1-717-327-1825 Jersey Shore PA 17740 Master Card or Viga. 


PRINTERS 


PRINTER CABLES 
$30.00 


SHIPPING INCLUDED 
INTERFACE CABLES | INTERFACE CABLES 
Parallel Printer 85232 Serial 


THE OFFICIAL 
NUMBER TO CALL 
TO FIND OUT 
MORE ABOUT 
THE UNOFFICIAL 
APPLE LOGO: 


SHUGART: SA 455 
Double Sided, 40 TRK/Side 


CDC: 9428 
Double Sided. 40 TRK/Side 


TELEVIDEO 


D 25 
Male/Female 


Cable Length 
up to 10 feet 


| TEAC 55B 


| Double Seed, 40 ТАК/5 юе 
• 120 Day Warranty 
* Free Shipping Е С 
• No Charge For Credit Cards 
* Order ТОЙ Free 
1-800-531-5475 (Омзьое О! Texas) 


(512) 250-1489 (in Texas) 
Texas Residente Add 5% Sales Tan. 


ЕЕЕ 
т” re 


617-492-8816 
sap Terrapin 


The Logo People 


Terrapin, inc., 380 Green Street, 
Cambridge, MA 02139, (617) 492-8816 


SPECIAL PRICING AVAILABLE TO DEALERS 
CUSTOM CABLES AVAILABLE ON REQUEST 


FABRICATION 
CONCEPTS, 
INC. 
8950 Miralani [rive è San Diego, СА 92126 
(619) 271-4522 


Circle 152 оп (nquiry card. = 


12103 Technology Bivd. 
Austin, Texas 78727 


Circle 345 on inquiry card. 


SS OD 104nD 


= ROBS Egh wor 
$ PARALLEL TWO WAY 

TRANSFER SWITCH FEATURES 
@ € PESWATCH lets you SAFELY SHANE 
Ы miha SEMAL [8S 232] device 
A e Groat ior printers moderns. etc 
о 
% 


| 5500 MDI 
514 oS DO 


Ф Horchome block ond 

cone lamas DAC 25 connection 
€ Suaiches ping 1.7 & 20 си sel ory 
5580 Miia 
05 00 M14A 
5550 FHA 
$9 DD ЕІЗА 


CALL 818-706-8602 
te Credit For USA Direct Dial Сай д 
With Any Disk Order. 


Disks 'n Things 
RES мумия Hill, CA 9130: m 


ЖЕТЕЛІ. — 


OnE {1} TEAR WARRANTY 


ELIMINATE CABLE SWAPPING 


305) 592-6092 
сағым! 


retich neecs, 
sab tide Ino. 
7304 NW 41 Street, Miami, FL 33166 
[ - 
= 


Circle 316 on inquiry card. Circle 115 on Inquiry card. 


WHY PAY MORE? 
ORDER DIRECT AND SAVE $$$ Pan American 
1 YEAR WARRANTY ON ALL ITEMS 

IBM QU un 800-231-3680 B00-531-7466 


КҮН-1 83 Key Keyboard for PC $99 5149 
PX-IV .31mm Pilch RGB 13" Radio Shack TRS-80's° 
Monitor (Betler Ihan 
Printelon Graphic Sys- 
lam's HX-12) w/Green People you Trust to give you the very best! 
Text & ТІҢ Swivel 
CGA E" Graphics Adoptor 


PAL, EPROM 

PROGRAMMERS 

& UV ERASERS 
From $49.95 


LOCICAL DEVICES INC. 


Cuilomer S 


? Lowest 


Price 
APPLE ә Reliable 
KYB-2 90 Key Detachable Key- : ш 
board w/user defined -Ó—— 
Keys for ЇЇЛЇ * , Franklin $99 из F— * Quality 


COD, VISA/MC ACCEPTED - Products 


EX SYSTEMS 


27 Station Square, Bergenfield, N.J. 07621 22511 Katy Fwy., Katy (Houston) Texas 77450 
201-387-110 | 


ComboPX-IV/CGA 


4 of ulmmost Importance 


[ars 


ORDER TOLL FREE 
1-8ОО-ЕЕІ-РЕОМ 


(1-809-331-7766) 


(713! 392-0747 Telex 774132 


Circle 15 on inquiry card. Circle 227 on inquiry card. Circle 213 on inquiry card. 


Ideal for 
e COMPUTERISTS 


е OEM MANUFACTURERS | 
: THE ULTIMATE OEM/PC 
: UNIVERSITIES." || COMPATIBLES SINGLE | | FULL ІВМ - РС” 
іт 7208 BOARD COMPUTER | | COMPATIBILITY! 


DEALERS AND OEM MANUFACTURERS | |Standard Key- 
QUANTITY DISCOUNTS AVAILABLE board Interface | Hardware Reset 
= (Full PC compatible) Б (Overcomes reset flaw 
- in PC) 


Eight Compatible 
1/0 Interface 
Connectors 

(Full PC compatible) 
{compatible with all 
IBM-PC* plug-in cards) 


+; [Power Connector 
(Full IBM* pinout 


compatible) 


8088 Processor 
(Same as PC} 
| 


8087 Numeric 
Processor 
(Same as PC) 


| 
Special J1 
Interface 
(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 
configunng) (Board has 
62 pin gold plated compat- 
ible connector) 


1 Б} а - 
eel ii А 


Ion | нім nt. 
a Ті. >, 1] D. P Ел mya d 


M 
| 


№ T 


| 


Peripherai 
Support Circuits 
(Бате as PC) | 


4) 


T 

"AT "1 4 
Шш b 

Ж ] 


|, 


mill. 


Configuration 
Switches 
(Same as PC) 


| 


Extended ROM 
Capability 

(Runs эу cam PC 
ROMS) (Jumper ram- = 
лгал" Speaker/Audio 
Port 

(Same as PC) 


E EHE Wire Wrap Area 
ран", -- жалына plese | 
EE HE | | applications! 


| ORDER МОМУ!!! МОМУ!!! 


ME- -BOMO Evaluation Board Kit! 


(Blank board with full assembly 
instructions and parts list.) 


burning!) (External 
VPP voltage required) 


Evaluation Includes highest wig ping Мине PC board 
= 256K Byles using 64K chips Board Kit with gold wig ping Мине silk screen, 
(11 Mega Bytes using 256K chips solder mask 


LU) MEGA-BOARD™ with full assembly instructions 
[]JUSERS MANUAL with theory of operation, 
schernatics, block diagram, application notes 
О MEGA-BIOS™ fully compatible MS-DOS/PC-DOS BIOS $29.95 


7 DISPLAY MUT VALLEY ROAD 
TELECOMMUNICATIONS | |pai L AS, TX 75234 
CORPORATION (214) 991-1644 


"IBM and ІВМ PC are trademarks of International Business Machines ©1983 Display Telecommunications Corporation 


ORDER NOW!!! 


SATISFACTION GUARANTEED! 
10-day money back guarantee if not completely satisfied 


TERMS: Shipment made 2 to 5 weeks from 
receipt of order. VISA, MC, money order, 
company check accepted. COD'S require 


Circle 123 on inquiry card. SEPTEMBER 1984 = BY TE 497 


Guara ntee 


Savings 
NEW Memorex 
DISKETTES 


1-800-292-1492 
31 2-726- -7879 


DISK WORKS 


333 зм. Medieon S4.- ions 
Chica, В. 


Cirde 113 on inquiry card. 


ІВМ: 
ХТ СОМРАТІВІЕ 
ОЕМ COMPONENT SALE 


Dealers OEM Buyers 
Quantity Discounts Available, 


Al toms are 100% XT com 
replacement kits, Boards wi 

105109 and burnin, Evaluation units are 
pel cA al $3,500 wilh 126K RAM, ЮМ 


Subject 1o моск on hand 
Price change without notice 


IBM i$ а trademark of 
nhermnettonal Business Machine 


HiTech international, Inc. 
ІШЕ Miralome Way, uite M 
Sunnyvale, € А 940865 

АВЕ: 732.060] TLN 171854 EE 


и 
DC ESAME Фах игы KIT 


WE SELL машы APOS 
WHAT ҮШІ TAPAS тли D 


1147/1 78 БЫ 18:16- 
NEED... E інгі ігі 
Fall a ГАРЕ ЗЕМ іншинне ініы. 


жәйі ern ыы тағыны пы 


NOT JUST | $2 
a дан po ет dede: gamit 
PLUS... 


LOW гиа ива ЕВ! 


PRICES. bit ішіші ПУ. 


Г: tàri SPICE 
TECH MINH СЫАНА TALLI LECHE 


SUPPORT ШІП 25 НОС 
AND RELI. | "tr сетти 
ABILITY. iz 


Met-Chem 


Met Cham International! Corporatian 
Ф915 Durwel Аны Hamden Conn 04%18 


LO 
< 


ER Phere 1201) 248.2212 09 ! 800838246 — 


Circle 234 on inquiry card. 


Cut your IBM-PC 
debugging time in half. 


Mybtar Symbolic Debugging Program 

For IBM-PC DOS V1.1, 2.0 and 2.1 

O Uses same commend structure 

О Substitute symbol names and math cxpresaintii for 
hea valucs. 

С Gives you baich files, multi-command macros, 


on-line help. break point editing. repesi konp. 
inputogiput гебігсстея and much more 


О Debug more programs than with amy other curren 
dehugpe 


ГЕ. 
О Free brochure available 
D Send $125 check, ar money onder, to 
Dept. И5В, Муінм Electronics Phone 
ordera accepted with Master Card or 
Visa nember. 


""E"EMYLSTAR 
В 4 ELECTRONICS 
INC. Dealer & 


165 Westlake Sireg! Duanbutor 
Northlake Minsa pried — inquiries 
Tei [312] 562-7400 levied. 
Teles 72-8453 


а ЧС ағынын Po eee ieee Ce 


Сігде 266 on inquiry card. 


PRINTER. RIBBONS | 
Kt М 


ANADEX 4500 ...................... 

АРМ DMP ; 
ITOH PROWRITER O 

EPSON MX-FX 70 

EPSON MAFA 1 — 

GEMINI 10-10Х-15-15Х 


MICROPRISM-480 

IDS PAPER TIGER CEJ -— 
|53 PRISM .. 

105 4-COLOR 

NEC - 3500 M/s Non Flip e 
МЕС „ 3500 MYL 


NEC ОА 
У 80/82/83/92 


RADIO SHACK DMP-2100 | 
RADIO SHACK LP a & vill. 
SILVER REED EX 550 3/5 
SILVER REED EX 550 NYLON _ 


TOSHIBA - 1350 
XEROX 610/520 “ss. ааль 
Add $1.08 Ty А Reed. — To Order Call 
Tol! Free 1-800-742-1122 
(n MI (313) 569-3218 or Write = our Catalog 
DWIGHT COMPANY, INC. 
19565 Northiand Drive - west Tower 
Southfield, Michigan 48075-5496 


scat 
ЕЕЕ 
—+-1-1-}:#-1}- 


4 t 
2 
ре 


Circle 130 on inquiry card. 


ф TeleVideo USERS 


RETAIL 
my == mi ome TorboDOS 
да wi) Grip бтріу .. 
ғ 
* TurboDOS tor "Ма 
* LYNC Commuricabons 
* &^ Desk Drive lor 802 and ВОДА 


from 
~~ ТӘСІ and GRAPHIC programs 


ам 

Games Pak | сым 

* 816 and МС Tape Backup көн 
Power була: 


a Safi 
. from $575.00 
© Anti Stabe Product. . . `. Мом $39.95 
РС А COMPATIBLE с=т: 


PLUS OTHER GOOG THAR & PC STUPRI 


COGITATE, INCORPORATED 
24000 Т Rosd, Southfield, Mi 48034 
(313) 52-2348 Teles 386581 
SA/MASTERCARD Accepted 


Circle 61 on Inquiry card. 


BEBE. 


GILTRONIX SWITCHES ARE 


THE BEST CHOICE. 


... and here ars 10 good reasons why: 


Soon tamus! Units--2 to 6 Ports 
Automatic Units —3 to 15 Porta 


EE o T eee 17 бааа er ©. 
TINI L a ae 


3/60 Ғана Way 


љ 4 o 
cR dGiltronis Paso Апо CA 03 


ORDER HOT LINE 7-520.5)1.* MX) Dulse of Сапа) 


Circle 163 on inquiry card, 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD Call Free (800)235-4137 
for prices and information. Dealer 
inquiries Invited and C.O.D's 
accepted. 


PACIFIC 


EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 In Cal. call 
(800)592-5935 or 
(805)543- 1037 


Circle 287 on inquiry card. 


Buy/Sell Used Hardware 
Without Risk!!! 


іп addition to receiving a monthly 
newsletter containing latest com- 
puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur- 
chase price to Computer Swap 
Shop who holds same in escrow 
and notifies seller who ships to 
buyer. Buyer has 7 days to examine 
the equipment and if satisfied, 
seller receives sales price legs 
small commission; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com- 
puter Swap Shop Inc. 
NO RISK! BONDED. 

Send $20 subscription fee to: 
Computer Swap Shop, Inc. 
Box 2988 
Deiray Beach, FL 33444 


Circle 87 on inquiry card. 


ORDERING: 
800-222-8686 


TOLL-FREE CC CUSTOM COMPUTER 


TECHNOLOGY 


FOR TECHNICAL SUPPORT; 1 CRAFTSMAN COURT — ВОХ 4160 — SEDONA, ARIZONA 86340 


SERVICE / IN ARIZONA: Purchase your Hardware and Software directly fromm an OEM / Systems Integrator. Take advantage af our buying power! We stock a 
j huli ine of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical 
602-282-6299 Support and Know-How we are quickly becoming well-known foc Satisfied Customers Nationwide. The Nation's Custom Systems House 

for Business, Education and Science. Call for a system quote. CCT implements tomorrow's technology today! 


80286 NOW! INDUSTRIAL GRADE ROLLS ROYCES OF 

О а | еко GGT DISK DRIVE SYSTE MS: т 
of the MI-286 dual processor board S-100 HARD DISK SUBSYSTEMS 
from Macrotech. Незішеса7-80Н | Professionally engineered ST-506 type systems for the business market S-100 Computer user. In- | 

қ cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
and the Intel 80286, with socket for | bumed-in. Provisions for uptotwoharddisksin each system. Weinclude operating system update. 
the 80287. Directly replaces | CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated һагіЛорру 
8085/88 under MP/M 8-16. at combinations, with Mitsubishi DSDD B" drive.) 12 month warranty. 


| ‚| 6574081 + МЕ. ..........-... $1799 CCT-10/1 ............... "Y $2349 
throughput increases of 3t05! | сст.20(22+ МЕС) ........ Ай $2319 CCT-201 ..................... $2869 
O Introductory price - $1099. ССТ-40 (36 + MEG) .............. 82798 CCT-40H ..................... $3349 
д | CCT-60(58+MEG) (New) .......... $3999 ССТ-В0/1 ..................... $4549 
І ~ about oe ед CCT-4 CCT-90 (87 + MEG) (Мем).......... $5208 ССТ-901...................... $5759 
machine using this board. CCT-125 (123 + MEG) (New) ........ $6399 СОСТ-125/1 .................... $6949 | 
Drive capacities shown are after formatting! We are working on tape cartridge back-up units. 
• 8" CP/M SOFTWARESPECIALS • ССТ2.4 + Duaig" 0600 CO PY SYSTEMS те би" DSDD 
dBASE И - Latest Version2.4 . ... $349 ore itera ть ем, A Cured Th ІВМ Compatible Tandon 320K. Extra Мойто 
Supercalc 86 - for CP/M 85 & MP/M .. $ 99 | чеченде!» = — vi "$1229 ананы 
Microsoft BASIC . . ler .. ж SUPER PRICES «x COMPUPRO COMPONENTS x IN FIDE * 
Supersoft FORTRAN № $339 С Comp $399 ССЕ2 - $6799 • ССРЭ - 96699 = Disk AWCP/M-$619 © СРИ 8085/87 - 5819 е  M-Drive/H - $1099 
ишанын NNER < акты CPU 8085/88 - $349 е CPUBOBG-$588/10Mhz-$599 — е CPU 68K - $519/10Mhz - $639 
i» CPU-Z-$249 ©  DiskiA-S518 © Disk3-$499 ©  RAMIG(12Mnz)-$388 е RAM 21(128K) - $140 
e TOP SELLING PERIPHERALS • ВАМ 22(256K)-$1319 © Interfacer3-$489 = Interfacer4-$349 % — System Support 1- $329 
| Enciosura 2 Desk - $6/Наск-$ 00 =» CP/M 80 (CCTHMX) - $125 © СРАМ B6 (ССТТМХ) - $175 
мл hc ely ane CP/M 8-16 (CCTTMX) -$199 е — MP/MB-IB(CCTSX)-$499 я LP/MGBKICCTO)- 3279 
CP/M 86 Upgrade Kit: CP/M 86, RAM 16, Sys. Supt. 1, Cable - $849 
Фета... " Call for CSC Boards — New Releases — ССТ Mods -$30/0.5. 
m Wwe ee CCT-1 — ENTRY LEVEL 5-100 BUSINESS SYSTEM 
Муза 50... . $529 75 .... е Enclosure 2-Desk-20 Slot Mainframe « е CCT-2.4-Dual 8" Mitsubishi 
0030 .......... • CPU 8085/88 - МИ: 8085/8Mnz 8088 е 0500 Drive System - 2.4 Megabytes % SPECIAL PRICE 
a Disk 1A - ОМА Floppy Disk Controller e 9 CP/M 80 - 2.2 HMX - CCT Modified • 
Visual 50.. $999 Televideo 925.. $M9 | рам 16-64KStaticRAM-12Mhz* + $3, 69S 
All Cabling, Complete CCT Assembly 
| № S90 90 .. 0000] er 43 Serial? Paral VO » Testing, and Minimum 20 Hour Bur n e 
Liberty Freedom 100 — $479 200 — $679 RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES QUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 
Er Re 83 — $819 84— $899 | OPERATING SYSTEMNOTE: Latest CP/M, СР/М86 MP/M 8-16, CP/M БЕК, have each been restructured and optimized ру СОТ, | 
"S "S" for utmost flexibility, power and speed. All CCT products are supported. 


МЕС 7710... . 
MS-DOS FOR COMPUPRO - IBM COMPATIBLE CCT MODIFIED SYSTEM 


For any CP/M 86 CompuPro System — Includes MS-DOS Version 2.0 and 574” ОМА Disk Controler. All Manuals - $699 


li Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we sell are CCT individually 
tested and set up for your system - Plug-in & Go! Arizona residents add sales Lax CCT© Trademark — Custom Computer Technology; MS-DUS = Trademark — Microsoft: IBM © 
Trademark — International Business Machines; CompuPro € Trademark — W.J. Godbout; CP/M.o МР/М.<. Trademarks — Digital Research 


Circle 103 on Inquiry card. SEPTEMBER 1984 е“ BYTE 499 


EPROM PROGRAMMER 
KIT - SL 1409 


B&C MICROSYSTEMS 


O3gzg Mojave Ог. San Јова, CLA S51RO 
тш (4098) dri 7- 70 80, Tx. wr 306.5 


Orcle 37 on inquiry card. 


"a 
K 
A 
< z E 
; 2% É > 
| 4 { 
i 


age 65 
years worked 40 


retirement benelits 0 


Тһе U.S. Перагітпеті of Labor пав а free 
booklet that will heip you answer these 
questions and a lot more. Send for It today. 
Write: Pensions, Consumer information 
Center, Pueblo, Cotorsdo 81009 


U.6. Department of Labor 


Apple Macintosh 
IBM, XT, Hard disks 
Eagle, Compaq, Columbia 
E NCR, Olivetti, Leading Edge 
Multiusers 
up to 16/Term8yat. 
Printers/Plotters 
Monitors, Disk Drives 
Modems, Diskettes 
Software 
for PC & Multiusers 
Printers: Épson, Okidata 
Gemini, Radix, NEC, HP 


COMPUTER EXPO INC. 
SOURCE COMPUTERS 


(213) 208-0352 208-0259 
(213) 906-1984 


Circle 405 on inquiry card. 


906-1634. 


5-100 COLOR GRAPHICS: 


MUCROSPITE 


» Fapid-próvén howd meets ІНЕ-696 standard; bully кіші 
wilh коды masks sakaca and gold 


resolution 15 255H p 192V № 16 colors 


e Composite msn output 

s On-foard 1БК RAM пәле irom system memor 
v Vertical retrace atberrupt for reat teme clock cupebsirty 
» 0-4 аш states lor yee тл bags МР 


„тё Gaps toes 
атана on 6" 
СРМ compatibie (КЕПТЕ $199.95* 
(A & T) 


MicroDynami«s 


Corporation 
Suite 245 = 1355 Lynnheld Road е Memphis, TN 38119 
i901: 682-4054 


x Proce dudes MICHÜSPRITE with documentabon Gr 
Салу deskefit—£D 96. UPC ЖЕЗ 


С00--51 65 toreign add $15 00. VISA & 


Cirde 247 on Inquiry card. 


IBM SIZE PAPER, 


BINDERS, SLIP CASES 


«Continous paper fits IBM Manuals 5%4W 
aan ан ЗІ 


s das, A 
mo packers Un 6100 each. rr 


*Portfokos for etr. Claar 
— on E rues 
mede $3.00 
о cate 
$5/20, $20/100. 


eindex tabs for ІВМ BASIC and DOS 21 
manuals. Mylar reinforced. $7 таги зві. 


«Р Minimum order $35 Add 
6.25% tax in IL. 

Anthropomorphic Systems 

376 E. St, Charles Road 

Lombard, IL 60148 

[412] 829-5160 


. You write on key uses. 


commands 
e R$232 interlace 
STEPPING MOTOR TIPS COOKBOOK #1 
WG STEPPER Blodord "onion $935 
» with on-board BASIC $965 
- with on-board CHC commands $4980 


CENTROID (814) 237-4535 
Box 739, State College, РА 16604 


Circle 55 on Inquiry card. 


AFFORDABLE M-68000 
COMPUTER SYSTEM 


PMSRCFU6)0 MH: CPU, = Lam 
EPROM, on board moni 
зегіші mie: 1&-bit cibi реет. 


counters чаттан. = 
fas нее ~ 


E _ 4895. oe 
— ак static RAM, floppy disk controller 

sh interface Bore board. ...9 99. 
Баа ки (12683... 


4% 
AGERE = Enciosore with power supply. Tan, Filter, 4 ioi 
сага Cage 


5249.00 
RA ASS 010007 Место Cross Assembler ips CmnmMBO, 
6м TR&-BÓ and Appi Il comput 


Foreign orders add А 
Санына residents add 6.57. ran 


EMS Mücrocompeie: = (734)553-0133 
9:0. Box 16113 e Irvine, CA 92713 


Circle 142 on Inquiry card. 


Dysan 


( SA ЖА n - 


SPECIAL DISKETTE OFFER 


The Dysan quality difference is 
rs to try with advanced produc- 
on techniques that assure every 
Е diskette to be 100% error-free, 
PLUS! К you call, write, or utilize 
reader service In response to this 
ad—we'll send you our fullrange 
catalog of computer supplies wi 
Special Offers good for further sav- 
ings on Dysan diskettes and many 
other quality products. 


LYBEN COMPUTER 
1250-Е Rankin Dr., Troy, MI 48085 
Phone: (313) 589-5440 


Simply #1 іп Service & Rellability 
DISCOVER THE DYSAN DIFFERENCE 


Circle 218 on inquiry card. 


s Wabash 


5 Year Warranty- 100% Certified 


‘FREE $ DELIVERY 
Б 41%, ЕЕ 51%, 


E 3155 жоо $128, 


5” „1% no $199 


“24 p Order Desk 


> 1-800-634-2248 


or company chacha 
APO. FPO. Сап and Hha nom UPS delivered. add 68 
“Қар Deny Шыл Gum pede ^ ӘРІ e a Cee cie HE (ey Qd РР 


Software Services 


UNE PAIRED BD Бәлен Ғағра МГ 691564 1. 701-000-012 ID 


Circle 327 on inquiry card. 


SPECIAL SALE PRICE! 
EPSON MX-100FT 
FREE! Graftrax-Plus 


With FREE! GRAFTRAX-PLUS 

100 CPS. friction and tractor feed, 15 inch 
platten, one year warranty 

List Price 749 

SALE PRICED AT 


547955 


NEW! 80 CPS DIABLO 
daisywheel printer 


NEW! EPSON 
LQ-1500 

200 CPS & 
letter quality! 


24 pin head, 200 CPS dralt mode, 67 CPS 
letter quality mode 


80 CPS. serial and parallel interfaces, 
extended character set, fully IBM 
compatible, built-in buffer. computerized 
front panel 


FREE AUTOMATIC 


LQ-1500 _______________ SAVE 200.00 DUAL BIN SHEET FEEDER! 
LIST JADE LIST JADE 
TRACTOR — 89 54.95 DIABLO 80 CPS 3495 2995.00 
SHEET FEEDER _ 499 439.95 CABLE Specify — .70 59,95 
EPSON MICROFAZER BUFFERS 
Call us for our best price! Quadram 
EPSON RX-80 100 CPS w'lractor, graphics s Expandable to 64K (paratlel model expands to 
CALL FOR BEST PRICE = 512K) 
EPSON RX-80FT 100 CPS w/FREE graphics Parallel іп/ Parailia! out LIST JADE 
Friction & tractor teed _ SAVE 1500 LETTER QUALITY x. 169 128.95 
EPSON MX-80FT 80 CPS w/FREE graphics PRINTERS ON SALE! эк 225 164.95 
Friction & tractor feed SAVE 150.00 LIST JADE так 445 269.95 
И er ране Diablo 630 40 CPS  __ 2340 1699.95 Seria! in/Peraite! out 
EPSON FX-100 160 CPS 15 inch platlen Starwriter Ғ-10 40 CPS 1895 999.95 ЗК _. 260 199.95 
Friction å tractor feed SAVE 150.00 Starwriter F-10 55 CPS (995 1299.95 
Tractor for F-1D 250 219.95 рәге іп/ Serial out 
a Сотгех СА-Н 5K parallel 500 as ———— 
REE 8K 199 169.95 
OKIDATA Peu Comrex CR-H 5K senai — 644 58095 Sop  — “Ж-- 
а - м5 Tractor for CR- УУУ 20 98.85 
Prices slashed! по Keyboard lor CR-  — — 199 17995 
Sheel feeder for CR-II 259 199.95 Serial in/Serial out 
160 CPS. Correspondence QualilyLisT JADE Silver Reed 500 74 CPS 599 49995 4K ------ 199 169.95 
ОКІ 92 parallel = 599 409.95° Tractor for 500 149 124.95 32K 260 199.95 
OKI 93 parallel FREE tractor 995 649.95“ Silver Reed 550 ІН CPS 699 599.95 
2K serial board 120 99.95 Tractor for 500 159 129.95 
IBM PC ROMS іг:29-: 2:9 49.95 Silver Reed 770 1295 999.95 
IBM PC ROMS 10г93 7769 5995 Tractor for 770 — 159 139.95 MICROBUFFER 
Extra 62/93 Ribbons (2) . .'!9 9.95  Juki 6100 18 CPS 599 4995 Practical Peripherals 
82/92 tractor B9 54.95 Tractor for 6109 149 124.95 
NEC 3550 33 CPS 2250 1699.95 Stand alone Microbufters LIST JADE 
120 CPS & 200 CPS OKIDATAS Tractor for 3550 265 229.95 Parallel, 32K fis 299 229.95 
OKI 82 120 CPS 499 299.95 Faraile), 64K _ _ 349 269.95 
ОК! 83 120 CPS #75 569.95 Serial, 32K 299 229.95 
OK! 84 parallel 200 CPS 1395  849.95* | Serial, 64K 349 269.95 
ОК! 84 serial! 200 CPS 195 99995 TOSHIBA P1351 64K add-on board __ __ 179 149.00 
2K serial board _ 790 119.95 iah d & letter lity! 
ІВМ PC ROMS for 82:83 49 39.95 Hig spee " чача у Miecrobuflars for Appia li 
ӘМ PC ROMS 10784 — 99 8995 Luohauatity 24 pin head. 192 CPS draft mode Paralel, 16K 259 189.95 
96 CPS letter quality LIST JADE Parallel, 32K = 299 229.95 
High-Resolution Graphics TRACTOR !95 17495 Serial 32K А 299 229.95 
ОК! 2350 serial 2775 1999.95 Microbutters for Epson Printers 
— | Parallel, 16K 159 129.95 
* FREE Plug-n-Play option with purchase PRINTER ACCESSORIES Serial, 8К 159 12995 
of 92. 93, or 84 
LIST JADE 
IBM PC style cable 54 28.95 
A-B PRINTER SWITCH STANDARD parallel cable so 2895 STAR MICRONICS 
Altows your computer to run either of Iwo APPLE Card & Cable 105 43995 Lowest prices! 
printers. Standard parallel switch box TRS-80 MDL-3 cable 109 49.95 
COLUMBIA MPC cable 50 39.95 
LIST JADE — RS.232 serial cable 30 24.95 GEMINI 10X 269.95 
Printer Switch __ 149 89.95 PAINTER stands AS LOW AS 19.95 Gall for prices on Gemini 15X, Ога 10 6 15. 


Extra Cable —. 40 2995  RIBBONS AS LOW AS 4.99 Radix 10 & 15, Power Type LQ 


Continental USA Inside California "5 ру. wu D > 
800/421-5500 800/262-1710 | | 

Los Angeles Circle 194 on inquiry card Computer Products 
213/973-7707 4901 West Rosecrans Ave, Hawthorne, California 90250 


NEW! FROM JADE 
IBM Multifuntion Card 


Up to 384K. paralie! printer port, RS-232 serial 
port. FREE serial cable ciock/calendar RAM 
Disk/spoolor and diagnostic software package 


List JADE 
9% ас” ЗАЕ 198.95 
64K 449 243.90 
256K x E. БАӘ 372.90 
ЗАҚ. 7. 458.90 


10 MEGABYTE HARD DISK 
For IBM PC 


Plug-n-Run ready to go. complete with 
coniroiter card data cable and mounting 
hardware. totally PC/XT compatible. faster than 
XT һапШев 4 different operating systems, 
зігезтег tape back-up available External model 
includes cabinet & power supply 


LIST JADE 
10 mbyte internal 1795 899.95 
10 mbyte external 2095 999.95 
15 mbyte internal 1995 1299.95 
15 mbyte external 2295 1399.95 
22 mbyte internal 2495 1699.95 
22 mbyte external 2785 1799.95 
HI-RES MONITORS 
LIST JADE 

АМОЕК 300G 1/9 129.95 
AMDEK HOA  .  Á AL 3| . 230 169.95 
AMDEK 300А n 799 149.95 
AMDEK COLORI! |. — 379 279.98 
AMDEK COLOR П — 2 419.95 
AMDEK COLOR IV ______ 995 649.95 
PGS МАХ-12 _ = 269 199.95 
PGS HX-12 |. A. .. 699 469.95 
PGS SR-12 799 649.95 
QUADCHROME 795 499.95 
COMREX CR6800 _ 1 1. 649 499.95 


KEYTRONICS KEYBOARDS 


1157 JADE 
KEYTRONICS KEYBOARD — — 209 149.95 


HIGH SPEED 8087 APU 


List Price 293 SALE PRICE 199.95 


STB BOARDS For IBM PC 


LIST JADE 
RIO PLUS 64K — 395 329.95 
RIO PLUS 128K —— 495 349.95 
RIO PLUS 256K ___ 595 449.95 
RIO PLUS ЗВАК .. . . 1... 795 549.95 
SUPER RIO 64K _ 5 1 479 32995 
SUPER RIO 128K . |. o. 579 379.95 
SUPER RIO 256K 1 1 1 819 479595 


320K DISK DRIVES 
For IBM PC 


Double-sided double-density 


TANDON 100-2 Two for 175.00 each 
TEAC 556 Two for 149.00 each 
FOR JUST ONE DRIVE ADD 4.95 


SOFTWARE For IBM PC 


LIST JADE 
MICROSOFT WORD... 395 249.95 
R-BASE 4000 _ 495 319.95 
SMART KEY — 939 59.95 
MOVE-IT „o 12S 8995 
MULTIPLAN . 1...  . .... 250 169.95 
ACCOUNTING PARTNER — — 395 249.95 
CROSSTALK __ 195 129.95 
PROKEY — 75 54.95 
MULTIMATE 495 299.95 
SUPERCALC ill 4395 249.95 
TRANSEND PC. |І 139.35 


MICROSOFT For IBM PC 


LIST JADE 
MOUSE w WORD 495 33945 
MOUSE — -—--— ——— 799 12995 
SYSTEM CARD 64K 0995 279.95 
SYSTEM CARD 256Қ 025 429.95 


LOCAL AREA NETWORKS 
For IBM PC 


LIST JADE 
QUADNETI 995 87995 
QUADNET VI 1995 1659.95 
QUADNET IV 2205 1988.95 
AST-PC nel il — 1 495 39895 
ORCHID TECHNOLOGY 595 499.95 


DISKETTES For IBM PC 


High quality double-sided doubla- 
density diskettes. certified 10 be absolutely error 
ігев Box о! 10, warranteed lor one year 
LIST 
Box of 10 w/FREE plasilc case ... 39 


JADE 
19.95 


We accepi cash checks, credit cards, or purchase orders from qualified firms and institutions 
Minimum prepaid order $15.00 Cahfornia residents and 6'4% tax Export customers outside the U.S. or Canada please 
add 10% to ай prices. Prices and availability subject to change withoul nolice Shipping and handting charges 

via UPS Ground 50¢/Ib UPS Aw $1 00/0 minimum charge $3.00 Prices quoted are for pre-paid orders only 


Continental U.S. 
800/421-5500 


inside California 
§00/262-1710 


Los Angeles 
213/973-7707 


AST For IBM PC 


LIST JADE 
SIX PAK PLUS 64K _ 2595 2869.95 
SIX PAK PLUS 256K _ 695 4869,95 
SIX PAK PLUS 384K _ 945 56995 
MEGA PLUS 64K . . 395 269.95 
MEGA PLUS 256K 665 429.95 
MEGA PLUS 512K 1095 799.95 
VO PLUS — 765 119.95 
МР PLUS 64K — . 1] 1 1] 1.5 295 199.95 
МР PLUS 128K _ 1 . |. . 395 245.95 
MP PLUS 192% 495 299.95 
MP PLUS 256K _ 505 349.95 
МР 11 GAK . 1... 1. . 3. 345 249.95 
МР И 128К . 11 1 1  . 445 298.95 
МР И 1928 — 1 545 349.95 
МР 256K — —— 545 399.65 
МР З4К. |. |. 1 845 498485 


ІВМ VIDEO BOARDS 


LIST JADE 
HERCULES COLOR .. 245 189,95 
HERCULES GRAPHIC 499 339.95 
PLANTRONICS COLOR PLUS 549 379.95 
QUADCOLOR! 205 209.95 
QUADCOLOR!| |. - | ..— 275 209.95 
АМОЕК MA] 649 449.95 
AST MONOGRAPH PLUS | 595 449.95 
64K RAM UPGRADE 


For IBM PC 


High speed RAM upgrade kit with FREE! parity 
)error detection) and one year warranty 


LIST JADE 
64K KIT For ІВМ PC 90 44.95 
120K KIT For IBM PC 780 8855 
192 KIT For IBM PC _  — 270 131.95 
256K KIT For IBM PC _ . 360 173.95 
384K KIT ҒогІВМРС- 540 259.95 
QUADRAM For IBM PC 

LIST JADE 
QUADBOARD No RAM 269 234.95 
QUADBOARO 64K __ 395 275.95 
OUADBOARO 126K . — 1 11 495 339.95 
QUADBOARD 256K . 595 339.95 
QUADBOARD 384K .—  . . 795 595.95 
QUADLINK 1... |. .. . 680 449.95 
QUAD 512 PLUS БАК _ 1 325 23995 
QUAD 512 PLUS 256К 550 389.95 
QUAD 512 PLUS 512K _ 895 549.95 
QUADCOLOR! . 1. 1 1 1295 209.95 
QUADCOLOR! - à 1 . 275 199,95 


Cirde 195 on Inquiry card. 


NYVY ЕТ eon" 


HAYES Smartmodem 


Sophishicated direct-connect ашо-а .wer/Buto 


dial modem. touch tone or pulse dialing 
Н5232С inlerface programmabte | (вт JADE 
Smartmodem 1200 699 475.00 
12008 for ІВМ PC 599 390.95 
Smartmodem 300 289 198.00 
Hayes Cronograph 249 199.95 
Micromodem 100 399 299.95 
Micromodem Не 299 239.35 
PLEASE Soltware 395 299.95 
Smartcom И _  — — — —.. 149 98.95 | 
ONSALE!  ,, 
64K D-HAMS 4.89 
258K D—RAMS 47.95 


J-Cat modem 


1/5 the size of ordinary modems, Bell 103. 
manual or, auio-anawer Auiomatic answer/ 
originate, direct connect, built-in self-test, two 
LEDs and audio beeps pravide status 


information LIST JADE 
Novation J-Cat 149 $114.95 
ISOBAR 


The tSOBAA looks like a standard multtioutlet 
power sinp but contains surge suppression 
circuitry and built-in. noise filters, plus 15атр 


circuit breaker LIST | JADE 
4 гесерівсіе — 8 59.95 
Brecepiacia __ 99 86995 


Complete Computer under 400.00 


THE LITTLE BOARD with 
FREE! CP/M 2.2 


Minature single 5oard CP/M computer designed 
to mount directly on top of a 5v, floppy disk 
drive (7 75" x 5.75"). Contains Z 80A, CPU, БАК 
RAM Boot Eprom, termina! pori, modem port, 
parallel printer port. Ворру disk controller, and 


CP/M 2.2 included FREE! LIST JADE 
не Board with CP/M - 400 348.25 
Support package 50 48.95 
Serial Cable 13 11.95 
Diskless Monilor Eprom 30 24.95 
190K Disk Drive £49 99.95 
350K Disk Driva 399 148.95 


ULTRA-VIOLET 
EPROM ERASERS 


inexpensive erasers for industry or home 


LIST МАПЕ 
Spectronics w/o limer 99 65955 
Spectronics with timer 139 94.95 
Logica) Devices _ 1 1  . 89 49.95 


We have showrooms in— 


Los Angeles, Woodland Hills, 


Santa Ana, San Diego, 
Sunnyvale, and Dallas 


{Prices will bẹ slightly олег in our relsli stores— 
Bui we're ЕНК the best deal in lown 


COMPLETE COMPUTER 


$1095. 


with FREE! SOFTWARE 


4MHz Z-80A, 64K RAM, 9-іпсһ heres non-glare amber monitor, composite video output, 
two 180K disk drives, full size 63 key keyboard with separate numeric keypad and 16 

programmable function keys, speach synthesizer, two serial ports, cenirorucs parallat 
printer port, bit mapped graphics, sculpted high-impact plastic case, спу 26 Ibs. 


(sale subject to FCC approval) 
FANON B'W-14 with twice the slarage 1385 00 


DISK DRIVES 


SIEMENS FDO 100-8 55/05 
List 398 149.00 ea 2 for 139.00 ea 


SHUGART SA 801R SS/DO 
List 502 355.00 ea 2 lor 349,00 es 


SHUGART SA-851R 05/00 

List 605 459.00 ea 2 for 455.00 ea 
TANDON TM 848-2 05/06 ihin-line 

List 599 _ . .. 439.00 ea 2 (ог 435.00 ea 


МЕС FD1185 DS/DD thin-iire 
List 599 450.00 ea 2 for 440.00 ea 


Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive 
power supply, cabie kit, power switch. line cord. 
fuse holder, cooling fan, nevermar rubber feet. 
All necessary hardware to mount two B inch disk 
drives. power supply. and lan. Does not include 
Signal cable 


Dual 8" Sub-Assembly Cabinet LIST JADE 
Gare cabinei _ — — 75 49.95 
Cabinet Kit 299 199.95 
AAT 349 249.95 
8" Sub-System—Singte sided, double density 

КН w/2 Siemens FD100-808 950 479.00 
АҚТ w/2 Slemens ҒО100-8ба 995 529.00 
Kit w/2 Shugari SA-8018»s |. 7795 93900 
A & T w/2 Shugari SA-B01Rs 1295 — 969.00 


8" Sub-Systems—Doubie sided, double density 


КИ w/2 Shugart SA-851Rs .. 7495 1199.00 
AAT w/2 Shugart 5А-851Йа 1595 1219.00 
Dual 8" Silmiine Cabinet! ЭТ JADE 
Bare Cabinei ...,.75 59.95 
АЕТ w/o drives — 299 164.95 
АҚТ w/2 05/00 drives |. 7495 1099.00 


4QWordstar 
«Ма/1тегре 
«Calcslar 

“Datastar 
“4Reportsiar 

4CP/M & BASIC 
Q«KAYPRO compatible 
“Speech Synthesizer 


90 бау warranty 

30 day exchange 
Local service through 
nationwide tield service ieam. 


We Now Havel 
PAINTERS & 
ACCESSORIES 

for APPLE Пс 

'& MACINTOSH 

"Call For Prices’ 


APPLE ACCESSORIES 
ON SALE! 


LIST JADE 
Full Height Disk Drive 299 179.95 
Hall Height Disk Drive 249 184.95 
Controller — 1% 59.95 
8 inch 2 Mbyte system 2495 1395.00 
CP/M 3.0 Card 399 199.95 
Z-Cerd with CP/M 769 139.95 
16K RAM Card 99 39.95 
Best 80 Column Card _____ 279 139.95 
Printer card & Cable . -..- 109 49.95 
Fan w/surge protect 1... 99 58.85 
Koala Pad . ..1/25 89.85 
Grappler Plus nem- _ 775 119.95 
Bulfered Grappler/18K 245 175.95 
Buffered Grappler/8AK 345 23995 


Battor than Radio Shack ang МР! 


NEC LAP SIZE 
8201A COMPUTER 


240 x 64 LCD display. luli kayboard with 
function. and curser control keys. 16K НАМ 
expands to 86K, standard serial and parallel 
ports, FREE! software included «st JADE 


PC-8201A 790 598.95 


Serving Your Computer Needs Since 1975 


Circle 195 on Inquiry card. 


хе р. ЕЭ 


Computer Products 


ІВМ PC MULTICARD " 


"MULTICARD" multifunction card for the ІВМ PC 
& XT expandable to 256K. Thousands of this 
popular card have already been shipped hy ACP. 

ә Disk Emutsior Software 

ә Printer Spooler Software 

e Clock/Calendar 

ө Clock Software 


229” wak 5229" 


TER 
64K RAMS %2 


Apple Compatible Software 


Feeley СЕМ 
МИ {А АЛАР Prr. dem 


$-100 64K -cus ВАМСАВО E: 


Unbelievable 
Price! 


А. 


е ACP has sold over 1000 of these IEEE compatible, 
low-priced, high-reliability 64K Static RAM Cards. 


е Single 5-Volt operation. 


_SIEMEN’S SALE 


Y 


Char. (ителгі! о Өй Отуз! 
аре remediate) Inm Sasa! "OEM Cuires 


APPLE 11"* COMPATIBLE 
Thin са 
Li ne STANDARD HEIGHTS 
D rive VISTA Solo 6У Std. 


5119” 


QUENTIN .... 


TANDON 100-2 


PG Compatible « Double Sided 


wh А 
< 51 00 
4$» „199 


ТМ100-1.......5169.00 


TOSHIBA „ња 


PC Compatible + Double Sided ® 


169” 


OTHER DRIVES WE STOCK 
eco MFI OU 
QUME Оте 8 **»h*kwienekw*mntu 443.00 
COC тән D$ (7200) ......... 214. 
SEAGATE ЕТІМ (GME Win). 


5М BYTE * SEPTEMBER 1984 


$199.00| 


TETTE 


Ё 


3938335588855. 


APPLE™ COMPATIBLE 


DISK 
, CONTROLLER 


ому 49? 


Apple Compatible 
Printer Interface 5495 


wipes is рота Cable 
Apple Не Compatible 


80 Column 490% 


Card w/GAK 
APPLE COOLING FAN 
sore 


Suppression 


5405 


QUENTIN/ 
FORTH DIMENSION 


Only $4 ggss 


Controller. ....... $49.95 
Just plug іп and run. 


Apple 11 16K 
RAM CARD 


Compatible with 
280 Settcard’ . PAECAL СРМ" 


Ful 1 year Warranty. Top Quality by СОЕХ 


NEW LOW 540% 
АСР PRICE 


Also rom COEX, NEW EPSON 
нағы 
With cable. . .. ....249.95 


QUENTIN 
DUAL DISKS 


PRO DOS 
COMPATIBLE 


CLEARANCE SALE 


ACP has on hand 
several hundred demo 


ме |514” and 8" Disk Drives 


800-854-8230 


twi 
910-595-1565 


from virtually all 
manufacturers. Most 
are priced at $99.00 ea. 
CALL FOR 
CURRENT AVAILABILITY. 
Mail Order: РО. Воз 17379 kvine. СА 92713 


[114] 558-8813 
542 М Trumble. San Jose СА 95121 
(4041 946-7010 


iili 


E 


НИН ИП 


64K RAM 


Metal 13108 Е Ей. Santa dm СА 92705 mpm 


Set of 9 Pcs 


Circle 8 on inquiry card. 


Circle & on inquiry card 
Serving Computer Professionals Since 1976 


SOFTWARE | : * COLOR SPECIAL ж 


dBASE Ill THE COLOR GRAPHICS CARD 


499" 52290 Ши, %220% 


"1599" ГУ, II" 25; | 199" 


3159" 


(INTRODUCTORY OFFER) 
Multiplan Vers. Itiplan Vers. 1.1 Advanced Computer Product's best selling muhitunction card for the 


513809 IBM PC & XT (plus compatibles) now has been improved with expan- 

sion capability to a full 384K and at no charge an additional game port. 

You also де Print Spooler and Disk Emulation Software plus a full 

Microsoft Mouse/Word Ш ea SWAP-OUT Warranty at no extra charge. Why рау more when 


3319" ?/Call | уси can get the same function and performance as Quadboard 1" 
Mascaro w BAN | lup to 576K) and AST Sixpak Plus™ for substantially less money. You compare! 
роя Ор. uz 379 00 ы... жый Try it at no obligation. 10 day по questions asked return privilege. 


rr м | Wordstar 3.3 
PRINTERS/MONITORS 258% 
Місгорго Рго Рак 
33/8? 


PFS 
File 88.00 Graph 88.00 
Write 88.00 Нерог 78.00 


аа — EXPANSION MEMORY 


Үйі С e 64K Upgrade (set of 9 64K RAMS)....:50* 
Lotus 1-2-3/Symphony Ш ө 256K НАМ" (256K x 1) 

Call! | @ 16K RAM's (16K x 1) ............... 
Bank Sirest writer .. ....58.00 № ® 8087 CPU (Arithmetic Processor) 


БЕГЕН 
888888ESS 


3 


32 


ad Avs 


|0 XT (Serial, Parallel, Clock/Calendar) ... 129? 


The most popular expansion card for the short slot of your IBM XT. AIl 
these functions on one card optimized to fil in one slot. 1 year warranty. 


COLOR/GRAPHICS/COLOR/GRAPHICS 
e Plantronics COLORPLUS ~ e Апек МА! 
e Hercules COLOR CARD w/Par por 
æ Paradise MULTIDISPLAY 
в Quadram QUADCOLOR JAI ойбай е СОНОСВАРНІС CARD 
e Scanoplik COLORGRAPHICS 2M" = МА Sys PEACOCK 


BTA 


Ef ON 
НТ. 
ТЕН 


ni 


Send for Free E Tandon TM-100-1 Single Sided (160K). 109^ В 
Catalog б Tandon ТМ-100-2 Double Sec (320). 199% 
96 Pag es of oo ме Controt Date 9409 Соле Sea (3200) 004" 
Selected Values " -" TEAC? 558 7 high Double Sided (320K) . 189" 
MODEMS a Toshiba’ 7» tegh Double Sided (320K)... 
INZCOMP. Model 2120 (eterna) „мз г 222 "HBM РС Mounting Hardware lor Таун. о = 


Милн Owskmasier" 574^ & F Diskcontroter _. . 


АСР has on hand several hundred demo 5'^" and В” disk | 
dives from аЙ maradacturers. 
Moat are priced at $99.00 ea. Cal for current aveslateity, 


IM Wickens Pene = моз, ымы МАЙ ORDER: Р.б. Bux 17278 irvine, СА 92713 TOLL FREE 


RIA Ee men ДЕТТІ тшЕ 1510 E Ela, Basta ма, CA STOS 800-854- 8230 
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ІН 


нал ташлы жө, әнін 222 910-595. 1565 


“WE : STOCK CABLES · RIBBONS + DISKETTES » SPARE PARTS | 


- 
= 
E 


California 


17700 Figueroa Street @ Carson, California 90248 


ciui #319 


Plastic library 
case supplied 
: The JUKI 6100 is the ideal low cos! daisywhael printer. with all diskettes 
btm ye г. p features a ct aah pry purchased from 
interlace ers per second, bi-directional prin s 
ing and a print bulter expandable to 8 K/bytes The JUKI California Digital. 


6100 uses ІВМ Selectric 11 ribbons and Royal Tnumph 
Adier Daisy wheels allowing the purchase of supphes a % 
locally Pnnting enhancements include 10. 12 15 ro 
characters per inch, with proportional spacing. bold 
nt, Super — a imi under ning. as well FIVE INCH SINGLE SIDED DOUBLE DENSITY 
as ine spacing in 1 increments. Sof Sector 
Because ofa computer manufacturers over тойса» Ел ох 1080 e 
purchase we are able to зей these printers Саһ ! 4 7 
for only $319 The 6100 typically retails for CAL DIGITAL cet: 18.95 |17.50|16.5 
5599. The pnmer was pnvate labeled by | SCOTCH EEan 24.95 22.75|21.75 


Juki (or this major computer manufacturer. 
VERBATIM Ei: 24.95|22.75|21.75 
MEMOREX к пош: 24.95|21.75|17.75 


ра MEMORY MAXELL №... 24.95 [22.75 21.25 
95 


TEAC FD-54A half height 109 99 BY3-104/10 
SHUGART SA400L fuil height 189 179 DYSAN eu: 35.00133.00 130.50 


TANDON TM100-1 full height 169 165 4 1 64 Aera 1 & Og S FIVE INCH DOUBLE SIDED DOUBLE DENSITY 


Five Inch Double Sided Drives CAL DIGITALES 24.95|22.75|20.50 
TEAC Ғ0558 half height 139 135 — 1$ : _ 
аме же жалға Жү ——- марал әде 
alt ht. VERBATIM Sin 37.95|35.95 132.75 
SHUGART SA455 Half Height 199 189 — 
PANASONIC JA551/2N (SMSs 139 135 129 (— MEMOREX 923 32.95|31.25,26.25 
SHUGART SA465 Hall Ht. 965TP1 200 279 269 Be aie ik: — 434.78 
TANDON 100-2 full height 197 193 185 | мое nora сенаты осы MAXELL ых моз то 37.95|35.95/33. 
TANDON 101-4 96ТР! 80 Track 369 355 351 | «em wast 6206 іл ш ам иш 
MITSUBISHI 4851 half height 189 159 155 | илы Semme 8 чш is [MAXELL /96 ži _ 45.00/43.00141.25 
рав Ht. n w 16 —— — - »» ме на |DYSAN REES 42.50|40.50|35.50 
"' interface IL T E ET. сете T ат аз ove менни 
в GEITH 4 4 3697 DYSAN 196 Sa 49.95 47.95 5.75 
QUME 142 hall height moose” EI M Е: iR is EIGHT INCH SINGLE SIDED SINGLE DENSITY 
R EMEX НЯ 2324 = ІҢ М |SCOTCH ww 28.50027.50/23.80 
STATIC MEMORY MEMOREX ж:  27.75|26.60 22.25 


жоға 1и мне озо | 
31209 «зага 18 viste IC JY 02480 in i 4» [VERBATIM уыс 31.50|29.50 25.60 
асы 


we 

ЖЕЕ кето ін is ts |DYSAN отха 35.75'32.75/29.75 

ым шз ICM 3947300 м н 1% 

EH —À o p — и. са 4. EIGHT INCH SINGLE SIDED DOUBLE DENSITY 
ce ИЩ МЕ 318 368 | neren ы бу — SCOTCH» 33.95 31.75|29.15 
ТАМПОН 848Е-1 Half Height 389 359 349 % MEMOREX wow  31.95/27.75|26.15 

Eight Inch Double Sided Drives 26 5 VERBATIM „зон 35.25 33.25,28.75 
CAR UMMEE aa i MAXELL m 48201875244: 
QUME 842 '"QUME TRACK 8" | | | P4 | ML- -50 39. h 
TANDON 848Е-2 Half Height 459 447 435 SIX PAK P LUS 
REMEX RFD-4000 219 219 209 [ - ч EIGHT МСН DOUBLE SIDED DOUBLE DENSITY 
MITSUBISHI M2894-63 447 439 433 SCOTCH  » 45.95 43.25/37.50 


MITSUBISHI M2896-63 Hall Ht. 459 449 409 MEMOREX m:e 37.95 36 75131.50 
Three Inch Disk Drives VERBATIM ехе: 41.75 37.50 32.25 


SHUGART SA300 with disketie 229 219 209 ASTSaPadPus BK wih sofware DYSAN onsen 54.65 49.75 40.50 


ASTMegaPuei Ga ollm em Mes a. 4990 |MAXELL кә: 52.50 48.75'40.45 


269 00 
AST MegaPak 256K ck / aPius 27900 

Five Inch Winchester Hard Disk Drives Pers vs d | a Pagoa 1 Meg са 
24D 00 


FUJITSU M2235AS 27 М/Вуіеѕ 999 959 889 Quadboard бак with six functions 
RODINE RO-208 S3M/Byte 1589 1493 1427 ЗТВАЮ Pius | (МК with PC асовагают 27000 


ТВ Super UO sorial/par'i/game pon 104 99 
MAXTOR ХТ1065 65 M/Byte 199519651939 | > 

SHUGART 712 13 М/Вуів, zit 795 765 725 | decu cane > тотосмотолуарыс 44979 
ТАМПОН 503 19 M/Byte 795 775 75% PC Peacock mono RGB. graphics 260 00 


Upon request, all drives are supplied 
with power connectors and manual 


Shipping: First five pounds $3.00, each additional pound 5.50 
Foreign orders: 10%, shipping, excess will be refunded 


| VISA California reaidents add 6's". sales tax € COD's discouraged 
niu m Open accounts extended lo state supported educational institu 


tions and companies with a strong "Dun & Bradstreet” rating. 


+ МАЕК 


California Digi 


al 


77700 dee Street e Carson, California 90248 


horn. лі "us ағаны) 10 asss: m fe hquadapon of аррговь- 
mately 1000 E асре НЕ 2 Computers 
There onis leat, a Т2 аа лү ие typirweraer 
үте bey board wi veoarate толты Casio Tres 


DOIT$ u.c wis af mn Cary Ar aem port 
Software ccoded comuats of ULT С eectromc spread weet 
SPELLB/NOER word processor CBASIC2 CP M22 and an ero. 
tye E доме menu driven „йү СС ауе 

These umita me ай *actory new ana are beng offered lar below thes 
мее prs o $1995 Ths 4 рак opponunmty to рыга? 8 
| u0mpiete СР M system for oruy 5895 EAG 7E? 


xo 189 


Epson Comrex 
PLOTTER 


thes олугу cost 


RGB montos Sanyo 
рабо NEC 1401/9 GMP: C Computer compantie NEC-1401/PC 


MONITORS 


BMC 17A t3 


нею 
Ari 1? 29i а, АМК ак іа 
3004 12 IOME ^ ТР AM АА D 
тез 150A @ocned t MLPC АШК 3104 na p4 
ХУМ 122 Moms #2 &.üD gw ТТЫ 3E $2 фа 
ans t УМРА әуеде ы а} D сыный бай ир, си 
WEL 390209 нарт ралы 10 per саға veli ЕС N 
AEC Ве coroner ces! ito compcat we амо сю 
Me— чу 31 хр rame Р. te ао ян мол ыш 
ақ 6 open rera қорытар fers vet & 12: амер CON же wu со 
COO: 
NEC қалар ызы” P AGA MEC tyi а уә 
AUT и CUPS re cB er sarc pac eit 338 94 
э2030ім QDKP more 1 
0” гі 47у кә амес Y I$ yout opportun«ty 10 purchase a high value graphe plotter 
pomi aH ады 4e xo гуш [atony$189 IBM PC COM СІРС Apple СОМ-С1А2 
H X an ^ AM Жо we 
[d и i м губну 
Preget чи RGD @АА FC osceenii» Римни 7 іт л - 
MATRIX PRINTERS 
faar Qerwe "OX 120 ma эф. та тош амор 
Олар t4X 100 char amc 15 щш STH 0453 жой 
har Outta 10 40 Cha: sac Em Ото BO 00 
fup Coss СОРТ іксісе & ages Ут 1:84.00 
Торре Pr)" Тағ cher ық шам ом» TOS 1:31 1496 00 
QM 2.2. дай Ж» сеп 247 40 
Тасашы QC A Tür mob 100 Cay "ыл qui Ap? 90 
Сахна ӨЗА 8 cere 15 pague Си» aA POI 
Гыз 644 è per nee 15. pepe Ош баа tT 00 
Chutes 7330 35 chap wan Om 700 "e go 
town Rx 8000 120 Our ome ЕР5- Aran Это 
Ересе Е 580 10 100 cher vex ech агууга ЕР ғи ос 
омар 10014 боль ым өз 71809 
Ализат naro es 
fecta 197200 
тсз 509 35 
d eo 
0925 60 
Rho] 
$7900 
м 
P» 
E 
2 
959 
е 
es 
ae 
P 
о? 


TANDON 
603SE 


1186 0D 

Ll 
These Tandon 14 2 Magabyte Мағ? сша " TUNES m 
A MEE GM. LEN Um ed $ aa = aa Im 2 
me od Emh b Темчаво ӨМІ Та pam 13) соығыл ысышы rhea чаза, са 


TOLL FREE ORDER LINE 
(800) 421-5041 


Compatibile with the Radio Shack Color Computer The worki famous 
computer ig now available in the Unded 512105 Manulactured the Tano 
————— rn 

comes complete wih 64K Byte of memory. sonal modem port along a 
Centronics printer intattace This unique microcomputer features Motorola s 
advanced 6909Е microprocessor and comes standard with Microsol Color 
Bamc. data base manager and а complete word processing package The 
computer outputs color composite video along wih AF video thal allows the 
url to бе used « Conpunction wih any color totevigson Тя га the ideal low 
cost Computer 10 be used with any chal up wtormahon system such аз the 
Source Westem Union's EasyLink or any other ште share senace 
Санотиа Digtal has agreed to act as exclusive agent for North Amenca in an 
efon lo абыз! The Tano m reducing her overstock For в limited 
——————w—— €—— 


Second Drive « Monitor 


SANYO 


IBM COMPATIBLE 


The Sanyo MBC-550 Microcomputer includes 124% byte of mem: 
огу. а5%” disk drive along with a parallel printer port. T he computer 
outputs both RGB color and monochrome composte video. Extern 
sive software such as Sanyo Basic. Wordstar, Calcstar and Easy 
Writer | is included with the MBC-550 

Along with ай this Calfornia Digital offers "FREE" your Соке of 
either a second disk drive, or а hugh resolution or amber 
screen monitor. All at the super low price of only 

Double sided 320K/byte disks dnves ага available al only $99 per 


exu 79 


We have just purchased trom Digital Research cover 
о | Sight hundred of the Advanced Logic Systems CP; 
cards Thes unique product offers performance 
300% faster than using Apple CP: M cards 
eatunng а 6 МН; ZBOB mecro-processor. 64K/ 
of on board memory with CP/M 3 0 along with GSX 80 
yee and CBasc The ALS card supports larger programs 
Р/М editing features 
Manutacturers ted ресе on the CP/M board is $399 while supphes 
last Самотча Oxgital is offenng thes card at отуу $179 ALS-Z80 


Advanced Logic Systems 


CP/M 3.0 CARD 


Includes Digital Research C/PM Plus 


TECHNICAL & CALIFORNIA 
(213) 217-0500 


IM dem SALES 800-528-3138 
LIT TECHNICAL 602-991-7870 
ШЫР UMP т, estasuisnen 1977 TELEX 165025 FTCC SEC РНХ 


e | ы Г, / PERSONAL SPEECH 
DIGITAL Litton [H ERA обеих SYSTEM 0208 
сояғоял тон 


suren ох геем pn te здщ DISKETTES 
SUPER SLAVE 128 &MHr 2 E MD1D 8'4" 8500 BOX/10 918 96 


780 WATTS Ф 15 MIN 4370-811.100 81,575 mon ` 
/288-GLAVE / 
SUPER 196 288-6LA d ehe A pe — n MD2D 8%” ОБОО BOX/10 «26 


MD2D 88TPI 6'4" 0500 
TURBODOS MULTI-USER BTAND-BY POWER 80 TRACKS RBOX/10 $35 95 


НОС-100-5 8%" Н.О. CONTROLLER W/ YUASA BATTERY FOZD 1024M 8” OSDO BOX/10 833.96 


W/ З DRIVES EXCELLENT FOR 
SUPER STAR SYSTEM SUPER SIX 128X. SWITCHING P/8 PC's maxeli 
6Mb FIXED. 6МЫ REMOV САЯТ. | ! a 
DSOD FLPY, 2 SUPER 51У-129-6. -400-LVC IHA: 8396 FS WORTH TT 
l'URBODOS 1.3 MULTI USER 6.1000 1/248» Ө 1000 WATTS sess | Ғо218-3800 835 — 20-28-0500 өзә 
| МО-1 6" 8500 923 МО 2 570500 936 
ge 'ЗОВАЯ LINE FILTERS. МО 200 |96 ТРИ 6” 0500 042 
ISAR 2-6 2 OUTLETS & 6 FT. CORD 840 


-MICRO- mnn cnm IBAR 4-6 4 OUTLETS & 6 FT. CORD 855 DATAMAG "DYSAN QUALITY" 
р. == =a IGAR 8-15 8 OUTLETS & 16 FT. CORO 658 ЕСОМОМІС РНІСЕ 


PRINTERS 5%" 8800 SOFT BOX/10 816.96 
5%- DSDD SOFT 80X/10 621 95 

CPZ 48006 6MHz MASTER ierra Hon =“ 

256КМ8 MEMORY BOARD 


CP&-MX 84K RAM SLAVE АМН: HEUTE oo — — 019 К DRIVES 


BROTHER HR-38 6876 
CPS.MX 64K ВАМ BLAVE EMHI ң CALL FOR LOW. LOW 
CP$.8MX 120K RAM SLAVE 4МН: BROTHER M-2024 MATRIX LO. 91.099 


CPS-8MX 128K НАМ SLAVE &MHz DAISYWRITER 2000 W/48K 0978 PRICES ОМ SUBSYSTEMS 


EPSON RXSO0FT CALL E кс 
[Electralogics] | сине d» | Tandan w 


QUASI-DISK 612K RAM-OISK W/ON-BD. DAV - ol i а Е Е СІШПЕ . nonr wannanry 
STATUS LED'S WRITE PROTECT, OMA " 
E-Z INSTALL W/SAMPLE CP/M BIOS sass | OKIDATA 928 8489 ‘ M oe dai 
512K PIGGY-BACK EXPANSION 9696 OKIDATA 93P 9650 842 DSOD 8".8TD m 5466 
BATTERY BACK-UP W/PWR. SUPPLY 9189 OKIDATA 935 8749 4 


МЕЮ ALL-IN-ONE I/O BD. IEEE 5-100/696 EN a , 2 = » ann NATIONAL/ PANASON IC 


к 5% “MI FLPY. DIRECT ОВУ 1 YR. WARR $139 
8 ASYNCH SERIAL. 2 PARA.. BAUD TALLY MT-160L P&S W/ TRACTOR 8595 


RATE GEN.. CLOCK-CAL/ BATT., PROG TALLY MT.180L P&S W/ TRACTOR 9795 TOS isl [ BA 
PRIORITY INTERRUPT W/8 LEVEL CTAL TALLY MT-1805 SERIAL "DEMO BALE” 0998 FOR IBM-PC А PORTABLE 
PERSONALITY BDS & CELS OPTIONAL TALLY PiXY-39 PLOTTER 0489 RATED HIGHEST ENGINEERING 
NEC 2010-1 20 CPS SERIAL/FRICTION 9707 UA 
SERIAL OPTION ВО FOR МЕЮ МЕС 3810.1 38 CPS SERIAL/FRICTION 01.339 - 
A'* WHI РАРУ. OIRECT 1 YR. , 
CENTRONICS PARA OPTION FOR MFIO МЕС 7710.1 85 CPS SERIAL/FRICTION 61.810 ч кА теши Үй Ақа, Se 


STO PARALLEL OPTION BD FOR МЕЮ ST506 5% INCH BARE R : 
I PRACTICAL PANELAS CS 


SYNTECH 
DATA EL 2... Seagate SP 
SYSTEMS 
ascend MASTER GR Акем би MBP-16K PARALLEL $65 | 57212 12.70Mb 66m SEC ACCESS 
16, 1Р, ЗАЗ! PORT A ia MBS 32K SERIAL өлез | 57419 19.14Mb 85 SEC ACCESS 


VERBAFLOPPY il 4 FLPY CTRL 6%" & 8^ —— or QUANTUM 
EXPANDORAM IV 256K W/ PARITY MICAOBUFFER IN-LINE "STAND ALONES” ! 


1/0 8 W/B8 ASYNCHRONOUS R5232 MBIP PARALLEL &4K 0244 

1/0 4 ANYNCH 

170 4 ВҮМСН/ 4 AS'YNCH. APPLE Ц. №. ПЕ MICROBUFFER № 16K 9181 
PROCLOCK,/ APPLE И, M+, ПЕ 


OCTAGON 9119 | xr. 1085 66 99Mb Зот SEC ACCESS 02,049 

CPU 8/16 EXECUTES 280 & 8088 CODE, SERIALL/APPLE Н, Il», ПЕ W/ R$232. ХТ-1106 108.27Mb 30m SEC ACCESS 62.995 
S" а B” FLPY СТА. 28. 8 COMMUNICATIONS & GRAPHICS $118 XT.1140 143 56Mb 30m ВЕС ACCESS 03.749 
VECTORED & REAL TIME INTERRUPTS 0689 GnAPHICARO w/ ON-8D 8.W. FOR 35 РАТ. «69 


256K STATIC RAM/ CLK/CAL. ВАТТ 01.428 77Х UNIVERSAL 84K BUFFER —INDUSTRIAL QUALITY Z 


НОС UP TO 4 ВАНО W/ 28. №. "IN" $ OR Р 
СР/М 80 & 86 8108 INCLD. 0488 mmm "- CABINETS 


OYNAMIC RAM 612K (2МЬ W/ 41266) 91,132 DUAL ӘНІ HORIZ. 5%” FLPY 97% 


Cromemco TERMINALS SINGLE ВТО HI HORIZ. 54" FLPY 95% 


БА” Н.О. CABINET. PS & FAN 0226 
TES 


| 
ZPU 1-00 CPU 9299 & MONITORS 
ЕХС 8-100 EXTENOER 8D вал QUME СМТ 1026 $519 | МЕС RAN D 
БМО! ВМО HARD DISK 1/0 9876 FREEDOM 200 TERMINAL - AMBER 
DPU 68000 а ZB0A 6888 (EMUL TELEVIDEO 960 & ADM 31) CALL rele d fret E t -—— 
FFP FABT FLOATING POINT 62,369 LIBERTY FREEDOM 2206 2906 DUAL B'A'* W/ 1 BLOT 0178 
MCU MEMORY CONTHOL/ FOR 612M8U 0419 DEC УТ220 ЕМШІ. W/ FULL 2008 DUAL 84" FLPY & H.D. W/ 3 SLOTS 6218 
612M8U ERROR CORRECTING MEMORY 02.119 SUPERSET OF vT100 CALL 


Data Northwest inc PRINCETON GRAPHICS HX12 HI-RES АСВ $495 PARA DYNAMICS 
com Anc. TAXAN AGB 420 (ISM LOOK-ALIKE] $495 | 2518 PRONTO 18 SLOT. 2X6" FLPY BAYS 0696 
SOLUTION FOR SERIAL Е PROBLEMS USI AMBER 12" HI-RES MONITOR |20МНз) 9109 38208 PRONTO W/ SEQUENCER 01.159 
TRI-STATE А5232 V.24 SREAKOUT WYSE-BO 14”, 132 COL.. EMUL. TVI 910. 2810 MINI PRONTO 10 SLOT 2X8" BAYS 9748 
& ACTIVITY TESTER W/9V ВАТТ 0165 920, 926, ADDS-VP 8 HAZELTINE 1500 0619 38100 10 SLOT W/ 2X5'A" FLPY BAYS 9669 Д 


5300 ov sese coRP. ^ FULL DEALER SUPPORT 
© ЕС) SCOTTSDALE, AZ 85260 VISIT OUR SHOWROOM 


TM 


OF S-100 PRODUCTS 


om uPro. 


04,299 
$4,999 
99.399 
99.289 
66.699 
97.099 
96.099 


91,900 


04.296 
66.399 
97.096 


SYSTEM 816/A SINGLE-USER 
SYSTEM 216/8 TWO-USER 
SYSTEM 016/С MULTI-USER 
SYSTEM 816/0 8086-10MHz 
SYSTEM 816/04 М/О M-ORIVE/H 
SYSTEM 816/E 68000-10MH:z 
SYSTEM 816/Ғә W/O M-ORIVE/H 


TO ADD 40Mb. Н.О. TO ABOVE ADD: 


SYSTEM 818/10 4-USEAS 
SYST 816/10-H20 20мь Н.О. 
SYST 816/10.H40 40Mb H.D. 


QUANTUM 40Mb W/CABINET, CABLES. 
AND DISK 3 FOR ALL ABOVE SYSTEMS 32.249 


CPU 288 АВТ 91.398 
CPU 2 6МН: ABT #229 
CPU 8088/88 ABT 0349 
CPU 8086 10МН: ABT 9569 
CPU 66/87 БМН: ABT 6739 
CPU 66K W/MMU OPTION ABT #629 
CPU 68K 10МН: СБС 6600 
НАМ 16 64K STATIC 88.16 A&T 6 309 
RAM 17 64K STATIC ABT #295 
RAM 21 128K STATIC 8816 A&T 
RAM 22 266K STATIC 8816 ABT 
M-DRIVE/H 612K RAM-DISK 
INTERFACER 3-8 SERIAL A&T 
INTERFACER 4-3 SERIAL/2 PARALLEL 
SYSTEM SUPPORT 1 ABT 
DISK 1A 6%" & 8" FLPY CTRL 
DISK 2 AST B'" Н.О. CNTRL БЕТ 
DISK 3 АВТ 5'4” Н.О. CNTRL 

W/CP/M 80886 


MCrr ам ” 


TB-4 EXTENDER BD. W/LOGIC PROBE 
ІСӨ-10 ОРТО ISOLATOR CNTRL AGT 
ICB-1OK ОРТО ISOLATOR CNTRL KIT 
28-1 EXTENDER 80. W/ZIF & SWITCH 


MORROW № 


MD2 SYSTEM W/ MDT8O TERMINAL 
& EPSON RXBOFT PRT. 


MD3 AS ABOVE W/ PEARL DBMS 
MD-3E AS EQUIP ABOVE WITH ONLY 
CPM 2.2NEW WORD CO-PILOT " T 
MD3-MDCP88-256 AS ABOVE W/ 
8088 CO PROC. & 266K RAM UPGRD 
MDP.3 PORT. same AS моз 
EXCEPT WITH 5X7" SCREEN 
& EPSON RX80OFT PRT. 61.899 


SUPER WORD PROCESSOR SALE 
MD3-E PLUS w/ 2 DSDD DRVS.. 
TERMINAL. NEW WORD, CO-PILOT 


MENU SYSTEM. SPELLING CHECKER. 
PLUS BROTHER HR-16 PRT. 


MD11 SYSTEM w11mb H.D., 128K, 
108500 DRY., TERMINAL, CP/M 3.0. 
ALL MD3 SOFTWARE EPSON FXBO 
180 СРЗ DOT MATRIX OR BROTHER 
HR-15 13 СРБ paisy PRINTER $2,995 
MD-16 SAME AS МО! W/ 16.44Mb 63,495 


MD-34 SAME AS МОН W/ 34Mb 64.906 


[FLUKE] hae 


0.3% OC ACCURACY 


61.998 
01,499 


62,498 


COLUMBIA 


1600.1 W/ KEYTRONICS 5150 К.В 
Ц.8.1. 12" AMBER MONITOR 

1600-4 ABOVE мх 12Mb Н.О. 

1600. VP PORTABLE 

PRINCETON GRAPHICS HX-12 
HI-RES RGB MONITOR #456 


ProModem 1200 fram... 


PROM EUS 


HAYES COMMAND COMPATIBLE 
$329 


W/MELP MENU 
U.S. ROBOTICS 


FREE TELPAC INCLD. 
PASSWORD 1200 AUTO ANS./DIAL $359 
AUTO DIAL 212A (HAYES COMPAT.) 8459 
IBM PERSONAL MODEM W/ SOFTWARE 6297 
IBM PERSONAL MODEM W/ 64K, 
PAT PORT, CLOCK, 8.У/. s469 
IBM PERSONAL MODEM W/ 256K, ETC. 9769 


ТЕРАС MSDOS/ CP/M 80 979 


SOFTWARE 


SOFTWARE 15 NOT RETURNABLE 


BOS "С” COMPILER 999 
C96 C COMPILER 9299 
COMPUVIEW TRANSYS MS-DOS 

CP/MBB FILE TRANSFER #169 
COMPUVIEW VEDIT-66:9156 М8-008:9120 
KNOWLEDGEMAN-66 9" DBMS #345 
K-PAINT 975 


SORCIM SUPER CALC.3 IBM-PC $245 
PERSONAL PEARL DBMS (PC) #215 
ACCOUNTING PEARL (PC) $636 


DATAFLEX MULTI-USER 
FILE & RECORD LOCKING DBMS 
AVAIL FOR MOST О/$ FORMATS 
NEWWORD WORD PROCESSOR W/ 
MERGE PRINT. WORD STAR 
COMPAT , SINGLE/MULTI 
USER 80 or B6 PC-DOS 


ік) DIGITAL RESEARCH 

"C" LANGUAGE COMPILER-88 6229 
CP/M PLUS (3.0) 8246 
АССЕ55 MNGR. 80501985 86:9260 
DISPLAY MNGR. 80 : 6260 88-9325 
SPEED PROG РКС. 80 = #130 88 6163 
asx 80 = 686 86 = 665 

C BASIC COMPILER 50 < 6326 86-0390 
PASCAL MT» 80 : 6225 86-9390 
PL/1 WY UTILITIES 80 = 6369 86 = #408 
ASMBLA + TOOLS 60 > 8130 66= 6130 


MICRO PRO PRO-PAK 
№,$.. 6.6.. M.M., STAR INDEX 6399 


MICROPRO CORRECT STAR $135 


MAYDAY!. «145 


The Sottware Support Service 
120 MINUTES OF SOFTWARE SUPPORT ON FREE 
PHONE CALL—!F THEY CANT ANSWER YOUR 
QUESTION IN 2 MIN. OR LESS THEY'LLCALL BACK. 
FULL SUPPORT FOR OVER 380 SW PROGRAMS, 
LANGUAGES AND OPERATING SYSTEMS 


92.196 
83,696 
61.956 


ЕТЕ а 


© " `. 
BUILD YOUR OWN P.C. 

IBM-PC W/ 64K RAM, PC-DOS 2.1, 

1 0500 ORV. & CONTROLLER W/ К.В. 01,625 
1 TANDON TM 100-2 0800 DAV 6176 
ETE GRAPHICS PLUS Н MONO. & COLOR 

ЗААРН!С$ W/ CLOCK. PRT PORT 
BAK RAM 4164-160 NS 9 CHIPS/SET 
U.S.) 20M Hz 12" AMBER MONITOR 
PGS HX12 HI-RES RGB MONITOR 
INTEGRATION, BURN-IN & TEST 
5Mb REMOV. CARTRIDGE H.D. IN P.C. 

{МНА BOOT FROM THE HARD DISK) 
ТОМЬ "PC-INSIDER" H.D. SUBSYS 
16МЬ "PC-OUTSIDER" Н.О. SUBSYS. 61,496 
10Mb* ТОМЬ '"PC-OUTSIDER''H.D SUBS$Y$61,849 
26Mb "PC-OUTSIDER" НО. SUBSYS 601,649 
Н.О. CTRL 57506 I/F 6235 


FOR IBM-PC 


CAPTAIN 64K. 15. iP, CLK/CAL 6269 

CAPTAIN ABOVE W/ 384K 6549 

lat MATE 64K, 16, ІР, CLK/CAL 6269 

lat MATE ABOVE W/ 266K 6406 

WAVE ‘XT’ MEMORY 8D 64K 6210 

OYNAMIC MEMORY W/ 256K $335 

INTERNAL REMOV. М.О IN PC - INSTALLS 
DIRECTLY INTO PC. STORES 30X MORE 
THAN FLPYS & IS 9X FASTER 

10Mb Н.О. IN МІМІ-САВ - HIGH DENSITY 
PRIMARY STORAGE, 4 CONFIG. POSS., 
STORES 30X MORE THAN FLPYS. 

БМЬ REMOV НО. & 33Mb ІМ EXPAN. 
CHASIS - HIGH DENSITY PRIMARY 
STORAGE, MANY CONFIG. POSS., 
STORES 100X MORE THAN FLPYS.. 

5 ADDITIONAL SLOTS FOR ОРТЕ. 
EXPANSION CHASSIS W/ 8 BLOTS 
GRAPHICS MASTER - HIGH RES. COL 

(640х400). MONO (720X700), RGB, 

NTSC COMPOSITE & IBM MONO 

MON.. 128K, LT PEN INTERFACE 
SCRIBE TENDER - (Р Ё 18 CABLE, IP 

& 28 PORTS. MULT. 1/0 CAPABILITIES 
TIME MASTER - GETS TIME/DATE AUTO.. 

б YR ВАТТ, ALARMS AVAIL 
EXTENDER 8D 
pCAPTAIN 64K P, C, t YR ВАТТ LIFE 
WWAVE 64K 
ИСАОЕТ 64K ADD ON PIGGYBACK BD 

FOR y CAPTAIN/ WAVE 
y 2ND MATE 64K, Р. С. ТҮН ВАТТ LIFE 


Мас Drive 


73200 - 10Mb FIXED H.D. 
73020 - ABOVE W/ БМЬ REMOV Н.О. 
73010 - 6МЫ REMOV H.D 
73210 - 2 6$Mb REMOV. H.D.'s 
SERIO cC 
Gm Æ 4 
END ш SP 
RIO PLUS. 85232 S, P 1/0, В. CLK/ 
CAL 64K & PC ACCEL. STB-RIO+$4 


01,455 


GRAPHIX PLUS RG8 & МОМО., Р, LT 
PEN INTER.. CLK ОРТ. STB-CLA 

GRAPHIX PLUS 11: RGB & MONOCHROME 
PRINTER & LT. PEN PORTS 


SUPER RIO: RAM-IO MULTI-FUNC. W/ 
64K (UPGRD TO 768K). 28. 1P ІВМ 
COMPAT.) 1G, Сік/ CAL. 

8T8-8RIO.64 

8Т8-Р8-64 PIGGYBK (EXPAND. TO 512K} 


MEMORY EXPAN. 8D: 64K (EXPANO 
TO 394K) $T8-1-04 


Circle 314 for Dealer Inquiries 
Circle 315 for Fnd User inquiries 


SUBJECT TO AVAILABLE QUANTITIES 
HRS: B:30AM — 5:00PM M-F © © 


PRICES INCLUDE CASH DISCOUNTS & 
MAY CHANGE WITHOUT NOTICE. 
SHIPPING & INSURANCE EXTRA 


Computer Components Unlimtied 


SYSTEM "CHALLENGE" 


We Guarantee the Lowest Prices on All Complete Systems 
I HIS MONTH ONLY SYSTEM DISCOUNTS Z 


Apple llc - Ж * ж ж | Sanyo System 


ж Portable ж 128K Жж ж * ж MBC 555-2 
ж Weighs less than 8 pounds * 2- 560K Drives 


List $1295 $999 IBM System List $1495 $1275 


« PC 256K 
Franklin ET CN м 
« "Apple Compatible ME IE 
List $999 $675 x 6 қылар. Тт зімді, 91 250 


List $4399 $2795 4 сотрирго 


ж 816A 
x Complete Software 


List $4999 S41 50 


Kaypro 10 
x 10 meg Hard Disk 


List 62795 62350 


x %а *х * к 


pro 10 
Call for new model pricing 


Portable (PC Compatible) 2. 360K Drives 
256K of Memory 95 
Call for all new Compaq's PC 64K, No Drives 


Columbia VP | 
Columbia MPC Adaltionat Memory 64k | Бе 


MO-2 w/Terrminal 
MD-2w/Terminal . 
MD-11 w: Terminal 


WE ACCEPT ANY UNIVERSITY OR QUALIFIED 
FIRM'S PURCHASE ORDER — CALL TOLL FREE 
FOR CORPORATE ACCOUNTS (800) 847-1718 


Circle 66 on inquiry card 


FREE! 


Disk Drive Head Cleaning Kit with All Orders Over $500 


Amdek Monitor 


x Color! + 
x Composite Color 


List $349 S249 


Teac Disk Drive 


ж 53B 
x 360K Slimline 


List $299 $149 


Tandon Disk Drive 


ж ТМ100-2 ж 560K 
x Тһе РС Drive 


List $299 6169 


CCU YOUR 
LARGEST 
DISK DRIVE 
SUPPLIER 
We Also Have 
Used Drives 
Available - Call 


Apple Compatible Drives 


Нан 
ҒО525А Fully Apple com 


Computer 


Components 
Unlimited 


A California Corporation 


Circle 66 on inquiry card 


ht 
S140 5130 5120 


or 


Ful ji Disks 


x The Olympic Suppler 
+ Lifetime Warranty 
x Reinforced Hub 
x Single/Double 


10 tor $19 
100 tor $180 
IBM Dos 
ж Dos 2.1 


List $65 $55 


RF Modulator 


« 1 Year Warranty 
x Fully Apple Compatible 


List $29 914 


514" Disk Drives 
OUANTITY 
1 2 10 
х $160 5150 5140 
E. .. 470 160 159 
Density .. . 2000 190 189 
All Teats are Half Heights 
Tandon 
420 5190 3100 
165 
280 270 260 
220 210 ж 


Teac 


TM100-2, 360K 
TM101-4, Quad Dergi 
ТМ55-2. 360K 4 Heigh 


Мм” 
8-52, 360K PC Compatible S200 5190 5180 


— 

5190 $180 S170 
200 190 180 
250 220 210 


54455. 360K Үз Height | 
54465, Quad Den. 4 Height 
Mitsubishi 


5220 5210 5200 
169 169 


4851, “Height 
4855. үзе n.'AHeight 
Control Data Corp. 
COC 9409, 360K “= $190 $190 
СОС 9409T, Quad Density 
Matsushita 
M155 $150 6440 $150 


Ch 
FOSSA (same as Teac 160K 6140 5130 5120 


RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
Р.О. Вох 1936 
Hawthorne, CA 90250 


Мо Surcharge for 
Credit Cards 
This Ad Supersedes 
AM Others 


(800) 847-171B 


Box of Diskettes with All Orders Over $1000 
BACK TO SCHOOL SPECIALS. 


Microsoft Mouse 
x Mouse w/Word 


List $495 $325 
Mouse $1 19 


Zenith Monitor 
ж ZVM 122 or 123 
* Hi-Res, Green or Amber 


List $139 $99 


Anchor Automation 


ж 1200 Baud Modem 
x Hayes Compatible 


List $349 $2 39 


8" Disk Drives 
OUANTITY 
1 2 10 
$113 $115 5110 
190 170 160 


8018, $91. / DDL $340 $550 $320 
851R, ODI /DDI. 430 420 410 
Ta 
eine Ж зн НЕ 
OGL НЕ 
Mitsubishi 


M2894-65, D /DEN 5400 5590 5380 
M2896-65, DOH /DbI 4 Mt. 800 390 580 


Qume 
ОТЕ, Datatrak 8 S450 5440 5450 


514” & 8" 
Power Supply & Cabinets 
QUANTITY 


1 2 10 
Le. — Y 


bud unin 5 60 5 50 
Trunline Cab w/ pwr d 
E Power 80 


в have Б month Warranty 


$240 $230 5220 
390 380 5% 


Sgil. Cabinet w/ pwr & Fan 
Dual w/ pwr for 2 tines 
Dual wi pwr & fan 


Sales Desk 
(213) 643-5188 


Outside California inside Calfornia 


Customer Service & Technical 
(213) 643-5191 


2 L lan сн Ш ч WE 1 м. visa Win 
ГІ OD ‹ an Cel гіне: d Ch ck PO from 
qu: T fie jak n rm ap pted. Ыр: Minimum 

HO p Kk forni к Only add 


SEPTEMBER 1984 * BYTE 51 


(800) 847-1718 
Your Largest Computer Dealer 


APPLE ADD ОМ 
ALS 
ZzCard ... 
CPM 3.0Card 


RF Modulator .. 
Fanw/Surge 


Kensington 
Saver = 
Koala 


Kraft 


System 
Graphics Tablet 
Joystick 


Micro Max 
Viewmax80,80col.card . .. 
Viewmax 80E (F for IIE БАК 


Micro Soft 
16K Card 
Premium Soft Card ИЕ 
Multiplan 
Soft Card (280) 
Micro Tek 


Bam 16, 16K Memory 
Seriai interface 


IBM ADD ON'S | 


Ast Research 


Quad V. mm 
QuadLi 459 
бак Upgrade 
64K of Memory S 47 


USI Research 
Paradise Systems multi-display card $ 329 


PC Products 
PC Peacock и 6 219 


| MODEMS 


Anchor 
Mark Vil 300 Baud 
Mark Xii, 1200 Baud 


Hayes Micro Co 
Smart Modem 300 Baud 
Smart Modem 1200 Baud 
Smart Modem 12008 forPC . 
Micro Modem ЦЕ 


Novation 
Cat е 
Apple Cat ii 


PRINTERS 


DX15, LetterQuality . ... 
DX25 


RX-80(120 cps) 

RX- -BOFT (120сре Friction & Tractor 

FX-80(160 cps) 

FX-100 (160 cps} 15" Carriage 
Okidata 


E oe Par & Ser inter. 

83A(15" Carrtagel 

84P (200 cps) Friction &Tractor . 
Okidata 90 series 

92P(60cp9» . 3 

93P 115" Carriage! қ 

Star Micronics 

Gemini 10X 1120 cps) 

Gemini 15X (120 cps) 15" Carriage 

PowertypeuBcpsiLt.qual .. 


PRINTER INTERFACES 


Cables 
iBMtoPrinter . .. 
Kaypro to Printer 
RS232 Cables 


Fourth Dimer ion 
Card & Cable $ 49 


Microtek 

Dumpling Gx (Grappler кетет 6 89 

Dumpiing GX exp собак . 149 

Dumpling GX 16K w/16K exp to бак. 169 

foreach additional 16K . 15 
Okidata 


Tractor for 82 & 92 
Serialinterface 


Orange Micro 
Grappier + 


Grappter + w/16K 

Star or Epson 
Epson Serial interface 
Star Serialinterface 


MONITORS. 


Amdek 
Color! + Composite Video 
Coior It + RGB Video 


310A, Monochrome Amber 
9191 Color New Version 


Monochrome Hi-Res Green 
Princton Graphics 

PCS HX12, BM CODY 

PGS SR-12, Hi-Res Color 

PCS MAX-12, 12" Monochrome 
USI - New Version 

PI1, 9" Green, HiRes, 2ОМН? 

P2, 12° Green, Hi Res, 20MHz 

0135, 12" Amber, Hi Res, ZOMHZ 

PL d, 9" Amber, Hi Rex, 20МН2 

Zenith 
ZVM122, Hi-ResOreen ... 
7УМ123 Hi-Res Amber 


87/4” DISKETTES 


єз) 
SguDblreinforcedhub 516 
Dbl/Dbireinforcedhub . 19 


Soi; DOI 
осон 


Sgl/Obi 
Dbl/Dbl 


8” DISKETTES 
Dysan 
қ ..$34 100for 320 
... 53 100Ғ0г480 
Maxell 
‚ - 100 for 380 


100 for 469 

verbatim 
$30 100for 280 
40 100for 360 


DISK ACCESSORIES 


Verbatim 
8" or 51⁄4" Head Cleaning Kit 5 


Filip Tub 
S4" Holds 50 disks, plexiglass 
5/4” Holds 70 disks, ріехідіаѕѕ 


The CCU 
Guarantee 


We Will Not Be 
Beat on Price 
or 
Satisfaction!! 


We Will Beat 
All Prices in the 
World's Best 
Computer 
Magazine... 
BYTE. 


VISIT OUR REMODELED RETAIL SHOWROOM 


5 MINUTES FROM 


LOS ANGELES INTERNATIONAL AIRPORT 


Арріс is a Trademark of Apple Computer Inc 


IBM is a Trademark of International Business Machines 


въ |9 607 оп кш card 


SOFTWARE AND 
INTEGRATED CIRCUITS 


At the Same Low, Low Prices 


Lotus 123 


« The Spread Sheet 


$299 


IBM SOFTWARE | 


Ashton Tate 
O Base ll 
Bottom line Strategist 
Financial Planner 
Friday 


Broder Bund 
Bank Street Writer 

Continental 
Home Accountant Plus 


Digital Research 
Move It 
CPM 86 


Fox & Geller 
Call 


MicroPro 


Calt for More 


MicroSoft 
Flight Simulator 
Murti Plan 


SOFTWARE SPE 


D Base Il 
x By Ashton Tate 


$379 


Peachtree 
Cail 


Software Publishing 
Fie $ 
Grapn 
Report 
write 


Super Calc 
Super Calc 2 
Super Calc 5 


visi Corp 
Cali 


APPLE SOFTWARE 


Ashton Tate 
DBase li 5 369 
Friday 158 
symphony Call 


Beagle Brothers 
Cali 
Broder Bund 
Сан 


CIAL 


PFS 


ж For PC 


Your Choice $87 


Continental 
Home Accountant 


Digital Research 
C Basic 
Fox & Geller 
DGrapn 
Quick Code 
Dutility 
MicroPro 
Wordstar 
Call for More Low Pricing 


Microsoft 
Multi Pian 


Basic Compiler 
Cobol Compiier 


Peachtree 
Cail 


Silicon Valley 
List Handier 
Word Handler 


Software Publishing 
File & 
Report 
Grapn 


INTEGRATED CIRCUIT SPECIALS= 


64K Upgrade Co-Processor 
x 9- 4164 ж 8087 Intel 


$47 per set 


TMS 2716 

TM5 2532 

2752 
8087 Intel ————— .$ 179 2764 


Computer _ 
Components 
Unlimited 


RETAIL STORE: Sales Desk 


11976 Aviation Blvd | | " 
(BOO) 847-1718 (213) 643-5188 
Inglewood, CA 90504 Outside Calif гїл Inside California 


we улт 3 Customer Service & Technical 


Hawthorne, CA 90250 (213) 683-5191 


i i 1 "c 
NO Surcharge for Tihs COD CAL | i i О да 


Credit Cards i i і real f Маған 
Oniy acida 


| | | This Ad Supersedes do wu Тал Айны МЕМ а Ч саек 
A Galifornia Corporation Ail Others i стын Preces Saet? (or Chant 


Circle 67 on inquiry card SEPTEMBER 1984 * HYTE 


COMPUTER 
PRODUCTS, 
inc. 


(800) 
038-8800 
(800) 
848-8008 


VISA шашы 
dms 


STATIC RAMS 


1) #56 :4 | 1.98 
Ji И: 4 би “К? 328 
| 194 1 ETT E 
Hind Низ! Wee іл EU 
Eu нні!" 14$ 
-—E MEM 
| 4 
id 1024354 ыы м 
"EE HEC Ін 
1 ч 
144-3 102414 [ ге 1.26 
14-2 1824 1 4 ріл 1m 
үй 1824 2 1 tu 
n 4006 s 1 Ман АД] 
а іӛшіт Н Иш 144 
$4542 ARGE 1 (ию) ін 
ЗНА 1 ім 444 
4118 I8Z4 z 8 [260] ЕЖ 
ала ЕЕ, ЕЖ іе 4.18 
ЕНІН 2040: 8 150 à M 
ЕНІН 2040: 5 1100] LRL | 
i 85-4 2048 1 8 ifibu] [cam] іт 
0116-2 2045 : 0 1100) [cau] ipi 
WIFE TIME УЗ cman] 8.56 
Rei Rime i 
i 
"Нам ты!!! Ін жені #75 
Ha 4008 x B (Milos) 1000) зи 
Сс ИИ 2601! нен) a8 As 
ИМАМЫ 0302: 0 11600) кең ій е 
ZI PL фы фо 
DYNAMIC RAMS 
мет 4006 : 1 ін 
WII ЧИ ail ін 
i 48 11 Iu 
Am В 11 ім 
Бі. BH :1 ім 
ia. | 10384 21 I8 
ны 1004 11 [1 128 
18 10304 x 1 (16654 09 iN 
нм 50:1 4.48 
bó 708 0050 x | м $45 
мы 05535 : 1 нш 245 
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APPLE COMPATIBLE 
JOYSTICK A 
29," 3 i" 


16K RAM Card - Apple 114 


е 2-Year Warranty 


1984 


— THE IC MASTER - 
Your ticket to fast and 
easy IC selections 


DISC CONTROLLERS 
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2.000 2.0000MHz 0.08 | — 
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: эъ TERMS: Minimum order $10.00 


For shipping and handling, include 

T" —— $2 50 юг UPS ground or $3 50 for 

oo. 999. МШ А..... , | UPS Blue (аг). For each additional 

ст = TO-220 K =T0-3 m f APPLE COMPATIBLE air pound, add S1 tor UPS Blue 
LzTO-02 


POWER SUPPLY shipping and handling California 


residents must include 6% sales 

74.9 tax. Bay area and LA residents in- 

сінде 672% sales tax Prices are 

subject to change without nolice 

SN We аге not responsible for typo- 

— ; graphical errors. We reserve the 

QUV-TB/1 Economy Model: LA right to ішті quantities and to sub 

Low cost EPROM eraser in plastic en- slitute manufacturers. All merchan- 
closure. The UV element is in the lid tse subject io pror saia 


andyou piace the EPROMS in the bot- САЦ for VOLUME ( uote: 
tom half. No timer or switch option. HOURS: Mon. - Fr. 7 30 to 
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MAS. 16 Hua ww... 55 ИЙ ө 12,000 uWatts at 1" distance. ee VISIT OUR RETAIL STORE 
u$... ими я | бору Warranty ДО 05 Ш "Includes instructions 2100 De La Cruz Blvd 

20 pa 8T ..... н пы... 1 Santa Clara, CA 95050 
tma. H umm. инд The FLIP SORT" fj The Flip Sort PLUS" (408) 968-0697 
HAT Haw ia № ThenewFlipSort™ has all thefine Ш The new Flip Sort PLUS" adde ALL MERCHANDISE 15 
аш... 60 pe Ww... 184 № ualities of the original with some № new dimensions to storage. Из 100% GUARANTEED 
ST = Soldertall WW = Wirewrap added benefits: a new design smoked acrylic elegance holds Telex: 75644C 


over 100 diskettes with all the 
features you expect from the Flip 


SotFamy— | $24.95 
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75 diskettes and the price Із now 


lower than ever— $16.95 
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› Pac Plus (64K) . secas 5269 
OPlus .... . e. 119 
Mega Plus. . s TU. « 269 
Mega Pac .. .... . .......269 
Additional Рогсв................ 44 
QUADRAM 
Quad Color 1 i 5218 
Juad Color 2. к 228 
Juad Board |. . бы; . 238 
маа Board ||...... ‚ 268 
IBM 
;0lor Card. = . . 5244 
Monochrome Card ... ........ 318 
HERCULES 
sraphics Card ..... $339 
USI 
aradıise System Multi 
Display Card .............. $399 
PLANTRONICS 
JO + w/Software. ..... ... $388 
MEMORY 
34K Upgrade. . DUE 548 
128K Upgrade Tr hit M. 
MATH CO-PROCESSOR 
МаН Pe)... $175 
KEYTRONICS 
5150 Keyboard ..... ..... $189 
3151 Keyboard Р . ...239 
TG 
Joy Stick .. . prm .... 539 
KOALA 


Graphics Tablet. . . 
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MC CODs Wire Trans- 
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Cards UPS Federal Express 
Emery shipping available CA residents 
please add Б”, sates tax to arder Prices 
subject to change vathout notice Not respon- 
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COMPUTERS 


SANYO 
MBC550 

MBC550-2 ay Е 
MBC555 a us Low 
MBC555-2 


COMPAQ 
Portable (4 Drive & 128K) 51975 
Portable (2 Drives & 256K) . 2375 


Compaq Plus Call 
IBM 

IBM PC CALL 

IBM PC/XT We Will Try To Beat 


IBM Portable Any Advertised Price 


KAYPRO 
Kaypro Il.. ; ,. 51148 
Kaypro 4+ .. — ... .. . 1694 
to oa I с... ee ae 2494 
APPLE 
Apple Пе (Starter System) $1325 
Macintocsh.. ' . ... 2294 
паре i............. . .. Сай 
FRANKLIN 
АСЕ ТШШ... lul 5789 
АСЕ t200-OMS ............ 1589 
COLUMBIA 
1600-1.. $2594 
| Sf Жтт CT 3874 
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TG MICROTEK 
Joy Steck ..$39 Ват 16. ‚558 
Select Роге... 39 Ser int. .. 89 
Paddles . P. 39 MICROSOFT 
KENSINGTON 16K Card... . 69 
Sys Saver... $69 Soft Card 239 
MICROMAX 
View Мах ВО (80 Col. Card) . $13B 
View Max BOE (for Пе). .... 128 
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HAYES 
300.. . к е .. 5205 
1200 s AIC . 488 
а. ЖК Ж” 399 
Micro Modem Ше). ........ .238 
ANCHOR 
Mark WHO .. .............. 594 
Mark XII 1200..... 2005... 268 
NOVATION 
Access 123 Шы, - OW S448 
J-Cat . Р ge . 129 
RIXON 
PC212A (1200SA) 5408 
P212A ИВМ PC) E. .. 408 


U.S. ROBOTICS 
Password (1200B).. ... .$339 
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Apple Mate ............. . . $194 
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оо Жо eem un e 5240 
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= OI DA ое п 4 455 
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PRINTER INTERFACES 


CABLES 
IBM to Prnter . . . .. ... 52 
Kaypro to Printer. .. ......... 26 
Centronics to Centronics. ..... 26 
oo orara O ........ ......... 26 
FOURTH DIMENSION 
Card & Cable .. ..... ... ., 848 
MICROTEK 
Dümpliag БА............. .... $88 
Oumpline GX EXP to БАК. 148 
16 Upgrade. . ec c 14 
OKIDATA OPTIONS 
Tractor for Ве & 92 . ..... $59 
Serial Interface ..... ....... . 98 
ORANGE MICRO 
Grappler + .......... $113 
Grappler + w/16K ........ ... 178 
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ome 
Po" 
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DYNAX 
Dynax (Parallel! T^ $459 
Dynex DX15 (Seria) ... . . 525 
Due UNED LL pin mn 728 
STAR MICRONICS 
Gemini 10X ... tn Call 
Gemini 1 5X Ж. Call 
Power Type $478 
OKIDATA 
82A t120cps. Parallel 
and бега! Interface)... .. S238 
ВЗА (15" Carriage) .. ... .. 568 
ВАР (200cps. Friction 
and Tractor] ,. ..... .... .9B8 
92р (160cps).. eo... o. TB 
ӘЗР (160cps, 15" Carriage. ..738 
EPSON 
ЯХЗО (120cps). ... . ... 83178 
RXSOFT (12Dcps. Ғгісиа 
1-5) , ..............: 418 
FX80(150cps) . ..... ... 518 
FX100 (t160cps. 15" Carriage . 728 
NEC 
ВОеЗА-С (120cps)... .. 5398 
8025 115" Carriage). .... 698 
JURY 
6100 (18cps and Letter 
LINE. ..... ........ 5448 
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Бак of 10 ОБИЗО .......... 
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om DISK DRIVE CABINETS 


. 569 


9a Dual Thinline Cab w/Supply 78 


9 Và Dual Cabinet w/Supply . . 
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951 
РІ 1 (9° Amber! , 
РІ 2 (9° Green). 


РІ З (12 Amber. 20 MHz).. 


РІ 4 (12" Green) 


PRINCETON GRAPHICS 


ЗООС 

JODA . 

310A (Monochrome! 

Color I+ (Composite Video) 
Color Н+ (AGB Video) . 
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BMC 


9191 (Color), . 

TAXAN 

HITACHI т чр 
GORRILLA 


Cal SANYO.. 


78 
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12595 CRENSHAW BLVD., HAWTHORNE, СА 90250 


Computer, Inc. 


OPEN: 7:30am tili 6:00pm Mon.-Fri. 
9:00am till 2:00pm Sat. 


805-498-6635 
IBMPC ,/10MB 
TOMB Hod wh Cle $2599 


E 


ae : e oclalists 


IBM PC 51899 IBMPCw/ JOMB 
256K, two disk drives 360K each, т mh Conor $3999 
Drive Controller ond Keyboord те vus нм 

x PRICEWAR ^x „КАТ wm roures oons * 


PRINTERS HARD DRIVES NETWORKING 


FX-B0 |... 4 А 479 
вон! №," UP TO 140 MB | ORCHID TicHNOLOGY 

n som lu nat 0 Ne ақа. 
OKIDATA 22200 


INCLUDES PLUG E PLAY ВР н EN. CORVUS OMNINET 
DI 2.2. 22.2 2.5” EVEREX 10MB CALL FOR YOUR CONFIGURA 
NEC тормаз c - Я = wiController and 2 Year Warranty $899 


„М ыа pys Б. MAYNARD 10MB/30MB e 


10MB/WS-1 
30ME/WSIA. dim Sam d. .$2495 

rid rt T ре MULTI-DISPLAY CARDS 
TALL GRASS TECHNOLOGY PERSYST Mono OR (юг. . .. 5199 

DATA PRODUCTS ВЮ PRISM COLOR PRINTER | 20 MIB w/20 MB Bodas ЕСІ; а ЖИН, 

. $999 132 $1199 OPTIONS 35 MB w/45 MB Водар ............ гиб 
ТТ vies MULTIGRAPH 
ANADEX e DIABLO TO nmm wi bl) MB Backup CALL EVEREX 99 
QUME • TOSHIBA (ALL FLOPPY DRIVES Берік Әр 
PLOTTERS | HALF 558-0500 ju TECMAR = = 344) 

TEAC mor ол 


AMDEK 7E .... . і HERCULES сс 
рТ = n9 CDC n. u BAL: тв.“ |] 
р КО ARE 7475А - 6 Pens 1 699 Full Hr. 0500. “10 PLANTRONICS in. 366 
CUCU NP MN ‚ SUPER SPECIALS „ PARADISE УГТ. 


houston шоты ся ШОДА РТ 
ouste DMP 40 - 2 Pens 64K T EVEREX (olor & Mono Cards 
Set of 9 chips 


instrument? = owe 25.8 Ре 5179 MULTI-FUNCTION ARDS | 


MONITORS | = 
AYES Пи «ыт 4. 50 QUADBOARD „зк 5199 


E li. SEPTEM SMARTMO 
POS ` j ио» AST SIX Кпк) 65749 
TAXAN м ... о | Р95Ж12 ч E EVEREX onan” 9270 
3104....5159 © 3004....5139 © 3006....$119 DATA 30. É MISC. ADD ONS : 
АМОЕК COLOR MONITORS . . CALL mts TRONIE О 8087 CHIP 9159 
MODEMS $199 | CABLE... 5 imo 
MICROCOM ERA 2 $349 ME IBM РС Keyboard (original $99 
HAYES 12008 w/softwors $399 P.O. & FOREIGN ORDERS V lac ea 393 
wild sw а 
SMARTMODEM 0 ..........545 CALL FOR DETAILS COMPUTER TOWER ms 


| ACCESSORIES DIRETOR р 5149 
STANDBY 200 WATIS......5279 
POWER SUPPLY 30 Um - $379 


dfection, up to 30 minutes Stond 


: E 498-6635 


3541 OLD CONEJO ROAD, SUITE 102, THOUSAND OAKS, CA 91320 YELEX 888522 Ad #190 
518 BYTE • SEPTEMBER 1984 Сге 7! on Inquiry card. 


QUBIE do . $329 Inteml — 5299 
POPCOM Internal or Standalone . ll 


IBM PC 128K IBM PC 128K IBM PC Portable 
(11 360k DSDD Drive (1) 360k DSDD Drive (11 360k DSDD Drive 
Diskette Adaptor Card Diskette Adaptor Card Diskette Adaptor Card 
Color Graphic Card IBM Monochrome Card Amber Display 
10 Mb Hard Disk System IBM Monochrome Monitor 256K Ram 
$2995.00 $2195.00 $2450.00 


DISPLAY BOARDS MONITORS MODEMS 

Roland DG121 (comp) 

Roland DG122 (mono) puso Hayes 1200 Ext ................. 
QuadOColor l.......... —  — PGS HX12 RGB........... Qubie Int ,............. — — 
PC Peacock .................. -— Max 12 Amber (mono) ............ Anchor 1200 ............... ... 
EXPANSION BOARDS Sakata 12" groen ................. PRINTERS 
AST 6-pac 64K,....... — à Sakata Color (comp) 
Quadram EXII 64K ........... Sakata Color (RGB) ... 
10Mb Hard Пізк...,......... ^ қ EXPANSION ACCESSORIES 
Baby Blue ..,.............-......- 64K Upgrade (9/1C's) .. 


TAVA SYSTEM ONE TAVA SYSTEM TWO 
(2) 360K DSDD Disk Drives (2) 360K DSDD Disk Drives 
IBM XT 128K Keyboard Keyboard DEALER AND 
(2) RS-232 Зепа! Ports (2) RS-232 Serial Ports CORPORATE 
$3895.00 (1) Parallel Printer Pon (1) Parallel Printer Port VOLUME PRICING 
Color Graphic Board Color Graphic Board 
Roland DG121s Monitor Roland DG121G Monitor 
10 MEGABYTE HARD DISK 
$1895.00 $2795.00 
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| BUSINESS 
% О | 5 | 
50% ON SOFTWARE/FREE: — 


cessing from Lexisoft, Inc. 


| * ULTRACALC: powerful alectronic work- 
LE ТГ | shest for tabular text from Lattice, Inc. 
| 3 © CBASIC: popular programming language 


from Digital Research 


BUSINESS a ^ tre es 


* BRAND NEW/Original 
Factory Packaging. 
* FULL FACTORY 


SPECIAL PURCHASE! "~~ 


1 Please send me EAGLE ПЕ COMPUTER (s) as indicated below: 

: ae | istate quantity before modal number) 

| Fleppy А | — EAGLE ПЕ.2 ___ EAGLE ПЕ-3 ___ EAGLE IIE-4 
Disk Storage ОК byte — _ 6M by te _| 780K byte | Iv My check forS sw — isenclosed. Make chack payable to 
Operating | CONSOLIDATED STORES CORPORATION. Mai to Р.О. 


| System CP/M CP/M CP/M | Box 627, Cotumbus, Ohio 43216. Or, to (check one): 
a Compatible Compatible Compatible $ Ovisa [IMASTER-CARD 


| Hard Disk | | Card Expiration Date: Card Nurn 

| Storage | 30M byte | Computers are shipped fraight collect from our warehouse 
re ШЕШ | | tocstions in Columbus, Ohio and Los Angeles, California. For 
| further information or to place an order by phone: 

ү (614) 224-1287, MR. BRIAN WAINER. 


| ІЗ EAGLE НЕ.3 EAGLE IIE-4 
Memory Siza 


Factory List | 
Price | ! } $2995.00 $4995.00 


$995.00 $1295.00 $1995.00 


pam ———-————— 


Circle 382 on inquiry card. SEPTEMBER 1984+ BYTE 319 


ТММ 2018. 150 
TMM 7016 100 
матта 
нимат 16.2 
НМЕ! ТВ. 2 


STATIC RAMS 


265 «4 
196x4 
1524 x 4 
+424 x 1 
3024 1 
1024 x 1 
256 x a 
155 ка 
238 x 4 
1024 » 4 
1024 ка 
1024 x 4 
1034 є 4 
1024 x а 
1024 x 4 
OH a 1 


3224 


(450n 
аты стом 
мп 


Heri. (LP 
(125068) ІР) 
{ 4308) 


(4908) 
(250n 1) iL P) 
(oie) 
t450n1; 
(250 9} 
[40nn (LF) 
(0а) (LP) 


Б ТҮГЕЛ 
té S0na) (c mos] 
34$n8j 


(200na) (cmo) 
(150naj (стое) 
(12002) (ema 


- 


Базаһашыл ажалы м 
EIC BRRRLDCITA. 


EPROMS 


8192 x B 
8182 x B 
8192 x 8 
8192 x 8 
8192 x B 
B192 x B 
15384 x B 


{1џа) 

(450n3) 

i450n3) (Sv) 

650га) 

(450025) (5v) 

(350n3) (Sv) 

[450n3) (5v) 

(450n3) 

t450n5) (5v) 

(450n s) (Sv) 

(250n 8} (5v) 

(20013) (5+) 

(450n3) (5у) (21v PGM|) 
(250n8) [5v] {21% РСМ} 
(200n 3) (5vj (21v PGM) 
(450n3) (5vi 

(250ғ18) (Sv) 

(200n3) (5) 

(45068) (5v) 

(450n3) (5v) (24p10), 
(350ns) я (24pw) 
i300n) |54) 


= 
BOI OH — OO рь Шз ч Ыз LA С PO LD CO > 


888885855855556595565686 


Bue 


D 
e 


HMETTALP 4 
HMB1T18LP 2 
HMATIBLP 2 


(20066) (cos) (LP) 27128 16384 x 8 
(150r) (cmos) (LP) Se Single 5 Voll Supply 


ussSs$i4 ТЮН x x x 


(256na) (emaa) 
41256 „ае, 


(200na) 

Зона (Cela) 
*PIN COMPATABLE WITH 4164 
*LOW POWER CONSUMPTION: 


(150na) (стай) 
HMB284LP. 15 (15002) (cmos) 
360mW ACTIVE 
23mW STANDBY 


49 95 
LP = Lowe Patet Саш т Chuasi-Static 
* FAST! 150-200na VERSIONS 


DYNAMIC RAMS 
AM «1 
AVAILABLE 
$49.95 


150 оғ 200na 
NOW ONLY 
ж ж ж SPOTLIGHT X ххх 
Compuler managed Inventory 
- virtually по баск orders! 
x Very competitive prices! 
(rz а Friendly 318/11 
БЕН SS x Fast service - mosi orders 
processed within 24 hours! 


(2500s) (5v) 
21yPGM 


қ 

= 

$ 

- 
NV эд зә кә NNN NN NN 
PPP ETP PEEP ELE Dp yh tt 


ининин 


HARMAN RRA RR RE RHA 


24 4000 Фо 
ҺАУ: 


rat tO? 
Fac 150 
Таса 
Тасты 
74C 157 
74C 180 
74C 161 
74C 182 
74C 181 
74С 184 
74С 165 
Тас? 
J4C 174 
74С175 
?4C192 
ТАС 193 
74C 195 
74C 200 
74С221 
74С244 
7aC 373 
Fac 374 
74C901 
74C 902 
742303 
?ас% 
?46c 906 
7aC 907 
7182908 
74C909 
74C910 
7aC911 
7аС%1?2 
746914 
746915 
74С918 
?аС929 
?аС%21 
74C922 
746323 
7аС%2% 
74C 9226 
742928 
7аС92% 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


GENERATORS 
BIT-RATE 
MC14411 11.95 
BR1941 11.95 
4702 12 95 
COM5016 15.95 
COMR116 10 95 
MM5307 10 9^ 


FUNCTION 


( } 
{13018} (5) 
{2003 
(200n2) (fv) 
(150na) ($y) 


(120т8) 1S9) 
{200пај (5v) 


$5 
uv 


ao 
тоз ч іл Сл 


280-ОМА 
zao-P1O 
280-810/0 
Z80-810/1 
280-810/2 
Z80-510;/9 


ЕТЕГІ 
ТЕГЕРЕ: 


Ку =а 


-— 


Z80A.DMA 
Z80A-PIO 
Z80A-S10:0 
ZBQA-$10/1 
Z80A.510/2 
Z80A.$10/9 


6.0 Mhz 


#808.СРЫ 
zaos-.cTC 


ryt ttre 
ооо» 


CONTROLLERS 
5845 14.95 
64845 19 95 
HO465055P 

644? 

MC1372 


5589585 


KEYBOARD 
CHIPS 
AYS-2376 11 95 
4%5-2600 1195 
АҮ5-2500 PRO 11 95 


4 Хоро Dgan =u aut >» = = ші! 
ЕЕВС 


жі d. 
> © 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, СА 95128 
800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 е Telex 171-110 


Copyright 1984 JOR Microdevices 


TERMS Minimum order $10 For shipping and handling include 
$2 50 tor UPS Ground and $150 tor UPS Ді? Orders over 1 Ib and 
forwign orders may equite sddiliona! shipping charges — please 
einer | our sales берагі for the amaunt CA reaidenia mus 
include A" beled tan. Нау Area indi А residents i атыс ó s Proves 
subject о сг wilhóul 
Iypographir We ret 
воре matulaclurer АН 


d lo 
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4164 „акопам sons or zoons 9/5490? 


74LS00 74S00 VOLTAGE 


7418173 

74,8174 2.75 745197 
1% 144. 
74.9181 
74.8189 
74.5100 
74.9101 
74.9102 
74.8102 
тамам 
74.9105 
748105 
74,8197 
74.8221 
74.5240 
74.3241 
74.9242 
74.5243 
74,8244 
7415245 
74.8247 
74,8248 
74,5249 
7445251 
74.8263 
76.5257 
74,8258 
74.5259 
74L 5206 
74.9264 
74,5273 
74.5275 
7419270 
74,8280 
74.5283 
7418296 
74,8293 
7815255 


ЭРТА 
езезкіу 
"Pc 


sbhekhuBEERARA 


222222522 


та 


LIII 
LEPILLIS 


má wh 
= 


+ 
E 
B 


SOUND CHIPS 

76477 J 95 AY3-8910 
A 95 AY 3-B912 

8 05 MC3340 

551-263 39 95 


EPROM ERASERS 
SPECTRONICS 
CORPORATION 


VILE inte 
Timer hip (uW/Cm!) 
% 8,000 


55888858555555%55555 
k 


BESESEREGRRBEURESEEEREBRURS 
= 


3583528223288 222 8RNESES. 
ТЕТІ 


жӛ ab хә ОА PII 


745114 


BYPASS CAPS 


.01 UF DISC 100/6.00 
01 UF MONOLITHIC 100/ 12.00 
.1 UF DISC 100/8.00 
1 UF MONOLITHIC 100/15.00 


PEPTPTTEIDT. 


сай 
2 


PE-14 
РЕ-14Т 9? 
PE-24T 12 


LETIIIIATIDIIIIS 


74,878 
741,843 
741.398 
741.566 
741.200 
741991 
74,882 
741.993 
74,895 
741,894 
7449107 
74,8109 
74.8112 
74,8113 
41,8114 
74,8111 
74.5122 
74,8124 
7415125 
74.5126 
74,8332 
7418133 
74,8134 
74,8137 
7416136 
741.8139 
7416743 
7445147 


++ НН: 


элле 


м. 
m 


7413294 
74,8299 
7418121 
741.8324 
74.8351 
74,815) 
74.8303 
74,5344 
7415365 
74,8348 
7418367 
7415388 
7415373 
7419374 
7419375 
14.3377 
74,8378 
418379 
74.9385 
74.5115 
7412300 
74,8393 
74,9395 
74,8399 
7415424 
7413447 
талан 


52859925252555585У2052255525225242 


Мое: С ога 


CONNECTORS 
R$232 Male 250 
AS232 Female 3 2% 
#5232 Mood 7.25 
5.100 57 395 


EXAR 


XA 2206 
MA 2207 
ХМ 2208 
MA 2211 


— чий =й ой 


PL-285T 


РЯ.125Т 


Li 


б бы 


ба 


Фа by Ba фз 


By => G5 = 


Б 


= 


Ёш 


ESI 
RSEARRSS 


рч 
є 


bii ЗЕЕ" 


СЯ LI 4 a a a LU 
Sua чы 
vom 


УТЕРЕ 


аа: ы щй ВЫј = ша 
ret Pt + tt - 
SE he атала 


Ё =a 


талай 


A Ж. INTERSIL 
зал 8009 ICL? 106 7% 
ПЕТ A ICL7T 107 12 95 
74.6892 à ICLON 395 
741 8683 ә *1СМ?207А 55% 

: СМ? 204 15 
74.2424 < 


74,8685 
74,8688 
TALSE 
811,895 
81159 
811,597 
811594 
25182521 қ 
2052549 5 M TO.5 CAN 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORMIA RESIDEMTS) 


Circle 198 on Inquiry card. 


7443148 
7418151 
7416153 
7415134 
41.8115 
74,8155 
74,8157 
тарты 
70.0160 
7418101 
741.8182 
Fa, 9163 
74,8164 
74.6105 
74.8166 
74.8163 
Д5 
74,9170 


ЖА қ) ті E 


SRSSSREVESRRSZSSE 


wd ab =t тай ый (a) -4 


ВУЗЕ 


| = 


ТІТТІТТРІЗІТІТТІТТІТІТІТІ! 
2958292552 


ЕЛЕЕ ОЕ 


God Gad CU Cad AD 


тіз жай ің шай mb тәй шір 
Ed 
ЕЗ 


54252222222 
Вл СВ № -+ uui шй ый 


№ 
ым- 

pL. .LmBI: 

111.1. 

жа =з =a а. ад =й {0 et ды d 

ЗУ 5 


амы 
Шей 
ч 


Q6SRRERERERUREUSESSERCEEERZJS2SB > 


ша ай af аз 


Have had good results 
with all of your parts! 
—Frank Glass 


t€ Copyright 1984 JOA Microdevices 


SEPTEMBER 1984 + BYTE $21 


PRICE BREAKTHROUGH 


BARGAIN HUNTERS CORNER 


LM338K TAGE REGULATOR | 
+ ADJUSTABLE OUTPUT: 41.2V TO -33V 
*5 AMP CONTINUOUS, 7 AMP PEAK | 
“ TO-3 PACKAGE $3.95 


TR1602 UART $2.50. CAPACITORS 


DISK CONTROLLERS анат 110 MCAIS5 17% TANTALUM 


1771 fM . 1883740 $6.95 
1791 ғжымғмімӨбтес nos $14.95 
1793 Fu МЕМ TRUE BUS $14.95 | 
| 2791 .олтлзеғлвлтовь cunc. $24.95 
2793 wpatassramsronaciocer $24.95 
| 2797 pata сеғаватоть sibe Мест $24.95 RESISTORS 


Ya WATT 5% CARBON FILM 
SPECIALS END 10-31-84 ALL e n VALUES 


- FROM 1 OHM TO 10 MEG ОНМ 
TRANSISTORS Ё іс sockets 1OOPCS. SAME VALUE à 


Mg 


= 
3 
= 
$ 
$ 
5 
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è| | |è 
$ #3 |e 
5 
к RSs asa Reese 
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кзз ВЕ 
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BYPASS CAPS 


АРЗ? 
Sia ^NI 
“ЕЕ” 

в 


o 
о 


"E 


MUFFIN же” 


408” Square 
2.125 ° Square HIC 


MONOL 
RF MODULATOR WHEAT SINKS “Homer тг 


(ASTEC UM1082) QUANTITIES LIMITED 70-220 niyio ELECTROLYTIC 


« PRESET TO CHANNEL 3 SWITCHES 
+ USE TO BUILD о | 

TV-COMPUTER INTERFACE 
* +5 VOLT OPERATION 


LED LAMPS LED DISPLAYS 
HP 5062-7780 E M 1. 
149 ШАЙ FÈ | SWITCHES 

MAN 74 » | ‘ 4POSITION 
ЕМО-357 (358) А S POSITION 
ЕМ0-500 (503) А . &POSITION 
ЕМО-507 (510) à " 7 POSITION 
ТІК-211 45? у SPOSITION 


50 
25 
76 
50 
E 
9 
E 
48 
.10 
25 
25 
£0 
495 
-128 
т 
AP 
a 
25 
40 
A0 
26 
45 
45 
-25 
45 
.15 


885555585259 

hhhhhhhRRRRR UJ 
шы ш 
ЕЕ: 


EEIPPPFIDPIDIIO 
ghygneesesung 


= 


$5 3338535538438 


* 
zB 
> 


TRES 
азынын 
ту: 


VISIT OUR RETAIL STORE 


A NH" а ы oc. e HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
JDR Microdevices „ег rour cusromen numoen wien oncermc 
TERMS Minimum order $10 For shipping and handling incide 


1224 S. Bascom Avenue, San Jose, СА 95128 $2.50 for UPS Ground and $3.50 for UPS Aly. Orders over 1 ib. and 


foreign ofdera May require additional shipping charges — plas 


800-538-5000 * 800-662-6279 (CA) Contec! our salen department for the amount. CA reaidenia mua 


inciude Ga sales ias. Нау Алға ond LÀ газы мыным Bos. Prices 
(408) 995-54 30 hd Telex 1 71-1 1 0 subject to change wiHhou! notice We аға fol reaponalbis Ын 
typographical errors We reserves (he rbghi to ген тшшн кені to 

vobslitute manutscturer All merchandise вы Ба! Lo prior dale 
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11 64 64K D RAMS 150ns or 200ns 9 | $ 49 ve 


| TRANSFORMERS 
FRAME STYLE 


CABINETS FOR 5%” 
DISK DRIVES 


CABINET #1 ‘29.95 


ж Dimensions 8' x 5. x She 
| ж Color matches Apple 
ж Fits standard 5%” drives, inc. 
Shugart 
* гети mounting hardware and 
eet 


CABINET #2  *79.00 


ж Complete with power supply, 
switch, line cord, fuse & standard 
wer connector 
ж Dimensions: 11% x 5% x 3'e” 
ж +5¥ @ 1 AMP, + 12V @ 1.5 АМР 
* Please specify gray or tan 


12.6VAC 


2amp 


12.6VAC CT 2атр 
12.6УАС CT damp 
12.6VAC СТ samp 
25.2VAC CT 2amp 


PLUG CASE STYLE 


Татр 
zamp 


7.95 


3.95 
4.95 
5.95 
6.95 


DC ADAPTER 
8, 9, 12 МОС selectable with 


univeral adapter 


- 


T 


DISK DRIVES 


TANDON 
ТМ100-1 5% *(FORIBM)SS/DD 
TM100-2 5:4 "(FOR IBM) DS/DO 
МРІ 
MP-52 54 "FOR IBM) OSDO 


EAC 


FD-55B v “HEIGHT ооо 


SHUGART 
SA 400L 5:4 "(40 TRACK) SSDD 


55/00 — 10/$149 EA. 
FD 200-8 ay SIEMENS, SHUGART 851 EQUIV, 
08/00 — 10/9220 EA 


8” DISK DRIVE 
FD 100-8 ву SIEMENS, SHUGART 601 a 


199.00 
199.00 


249.00 
159.00 
199.95 


$239.00 


TEAC HALF HEIGHT 


MOTE: Рае Include suflicient amount for Please Include sufilcient amount 


for shipping on above Please include ВИНО amount for shipping on items. 


ORDER TOLL FREE 
800-538-5000 


800-662-6279 


(CALIFORMIA RESIDENTS) 
7.95 


CENTRONICS 
EDGECARD DIP CONNECTORS 


IDCEN38 Ribbon Cable 36 Pin Mais 
CEN36 Solder Сор 36Pin Male 

LL CONNECTORS DESCRIPTION | ORDER BY CONTACTS 

16.96 ви 16 305 20 22 


5-100 ST 3.95 HIGH RELIABILITY 
S-100WW 4.95 hr = 

72pin ST 6.95 COMPONENT 

72pin WW 7.85 SABES. Сух | .85 75 1.6 100 125 128 136 1.50 2.10 
50 pin ST БИН i EE. Z4"AAA€XG- ZZ —  — А А Э» 
d bin ST 2.85 RE IDPxx | — 145 185 — — 250 — 415 

44pin WW 4.85 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes: 

ж TTL — 74/7415 and 74F 

ж CMOS 


ж Volt ulators 
* АМ, ROM, EPROM 
ж CPU's — 8800, 8500, 280, 8080, 


8085, 8086/8 
ж MPU support 8 interface -- 
6800, 6500, 280, 8200, etc. 


JJIFFELI- 


BEST SELLING BOOKS 


OSBORNE/MC GRAW-HI 
appia il User's Guide 


Controller's Handbook 
CBASIC UserGuide |... 
SYBEX 
Renee tae 1 8 саноате бі à 
{ВМ PC DOS Handbook 
ramming the 808618088 
tof {BM PC Softwars 


roceasor Interfacing 
Techniques 


а 28 ж 


АШЗАТКӘТ 9% 00 9% 108 169 1.89 199 249 299 


For order Instructions ses ОС Connectors" below. 


D-SUBMINIATURE 


ORDER BY 


АТАГЫ А Ee E EVE, 
DESCRIPTION 


CONTACTS 
25 


MALE DPxxP 
FEMALE DBxxS 
MALE DBxxPR 
FEMALE . DBxxSR 
MALE IDBxxP 3.37 4.70 
FEMALE  IDBxxS 3.69 5.13 
BLACK — HOOD-B e = 1.25 

— GREY HOOD 180 1680 125 
MOUNTING HARDWARE - $1.00 For order inatructions see “IDC Connectors" below. 


IDC CONNECTORS 


DESCRIPTION ORDER BY ee 


SOLDER HEADER 2.20 
RT. ANGLE SOLDER HEADER 2.31 
WW HEADER 4,50 
RT. ANGLE WW HEADER 4.45 
HIBBON HEADER SOCKET 3.15 
RIBBON HEADER IDMxx -- 5.50 6.25 7.00 7.50 қ 
RIBBON EDGE CARD IDExx 2.25 2.36 2.85 3.25 3.80 4,74 


ORDERING INSTRUCTIONS: insert the number of contacts in the position marked “xa” of the "order бу” part 
number listed. Example: А 10 pin right angle holder зіуів header would be IDH1OSR. 


2.08 
2.86 
1.65 
2.18 


2.69 
3.63 
2.20 
3.03 


2.50 
3.25 
3.00 
4.42 
8.23 
6.84 


SOLDER CUP 


RT. ANGLE 
PC HOLDER 


IDC RIBBON CABLE 


10 

82 

.85 
1.96 
2.05 
1.15 


20 
1.29 
1.35 
2.98 
3.28 
1.86 


40 
2.58 
2.72 
5.28 
4.80 
3.73 


IDHxxS 
IDHxxSR 
IDHxxW 
IDHxxWwR 
IDSxx 


1.68 
1.78 
3.84 
4.22 
2.43 


(eR ES Se = аера rw - 
ул зао ао ничьи юн зн, я 
X т. байы, жі. rrr е. һы _ 1 
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NEW FOR | 
PC PEACOCK | TANDON..... |МАХІМІГЕН 


: BY SIGMA DESIGN 
COLOR GRAPHICS ADAPTER |* SAMEDRIVE pattem & 1 YEAR WARRANTY 


BY MA SYSTEMS BY ІВМ HR Lo LF ж MULTI-FUNCTION CARD 

* HIGH RES. 840x200 х озюо-зк Б. { $ PARALLEL PORT 

ж . x * 

+ COMPOSITE AND RGBOUTPUTFORALL 0810000 i—i & SERIAL PORT $25900 
STANDARD MONITORS * CLOCK CALENDAR 

* LIGHT PEN INTERFACE — — — * SOFTWARE INCLUDED: 

+ CHOICE OF 16 COLORS IN HIGH RES. МОРЕ! CLOCK UTILITY, RAM DISK 

* PARALLEL PORT STAND AND SPOOLER. 


* 2 YEAR WARRANTY! 5939 95 
* PLUS FULL IBM P OPTIONS: 
| US FULL ІВМ COMPATIBILITY d SECOND SERIAL — 
* 


BUY 2 FOR «299» 


AND GET FREE MOUNTING ВААСКЕТЗ! В 


г. „ЧОВ ТЕК ВАМ САВО OMNIGRAPH OTHER ACCESSORIES 


m LE TO 84K BY MAS 
Mee Eua mm E PARALLEL GRAPHICS INTERFACE FOR APPLE Il 


LANGUAGE CARD | EE FOR APPLE il & На 
& HIGH RES. MULTICOLOR 


ВАВЕ PCCARO 9.95 Азу M GRAPHICS $7995 THUNDERCLOCK 31 2098 


* ремтпомсе таноо « OFFICIAL PRO 005 CLOCK CALENDAR 


* SCREEN DUMP, -=a N * 100% MOUNTAIN SOFTWARE COMPATIBLE 
INVERSION, ZOOM, AND MORE! * BSR CONTROL OPTIONS AVAILABLE 


Е TII тлісгенідаж ко? “Жш 52985 


% 1 YEAR WARRANTY! 


. MECHANICS—DIRECT ORIVE ------------------ 
« 40 TRACK WHEN USED WITH OPTIONAL CONTROLLER E VIEWMAX-80 *159** 


l+ g 
| Sean wanna узаса оляоғонағе:ет.. | POWER SUPPLY 
MA SYSTEMS FD-35 «80 COLUMN CARD FOR APPLE Ile [| * ЗЕ TO РОМЕН APPLE 
| + DIRECT REPLACEMENT FOR «84K RAM EXPANDABLE TO 128K |. can r.a к 
APPLE DISK И In" GRAPHMAX 129" -5V б. Ф БА 
* SHUGART MECHANISM — MADEIN U.S. x HIGH RESOLUTION GRAPHICS * APPLE POWER CONNECTOR 
40 TRACK CONTROLLER CARD *49'* + PRINTERCARD * INSTRUCTIONS INCLUDED 


MONITORS BMC BMX-80 PRINTER 5-1/4 DISKFILE , NASHUA DISKETTES 


IX PRINTER " 
OME cron кен ЕЕЕ tue RING, 
Your Ù Will 71 OR 142 COLUMNS IN NORMAL, MD1DSOFT,SS/DD . 
Waswwl —— 20" È DOUBLE WIDTH OR COMPRESSED STORAGE SYSTEM f up2nsorr.osioo....... 
MONOCHROME TEST. “Capacity © f M110 10SECTOR, 5555 
ВМС вм 212010 GREEN 12° .... 189% « PRINT SUPERSCRIPT AS WELL А5 MD2100 30 SECTOR, DS/DD . 30" 
C BM 12EUY 18 MHZANMBER,, *139'* SUPERS GRAPHICS IM CHARACTER в” WITHOUT HUB RING 
ВМС вм 12EUN 18 MHZ нан ,. OR BIT IMAGE FfD1SOFT,$59/$D... ... 
RESGREEN ............. 7115 | Р 2010 ЗОРТ, 55/00 
МЕС JB1201M-20 MHZ GREEN .,.. 169% | | үү ү < FD205OFT, 0S/0D ........ 36" 


ZENITH рома емна ew мобы | 92 | Bw 0 
COLOR = AVY DATALIFE DISKETTES 


BMC em-Ausis1u COMPOSITE 13” *279** - = ——— а S8/DDSOFTSECTOR. .. 
NO C.0.0. OROEAS PLEASE 55/00 10 SECTOR HARD . aoe 


VISIT OUR RETAIL STORE 


= - " HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
JDR Microdev ices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS. Minimum order $10. For ahipping and handling include 


1 224 $. Bascom Aven це, San Jose, CA 951 28 62 50 lor UPS Ground and $3.50 lor UPS Alr. Orders over 1 Ib. and 


foreign orders May require additional shipmng charges — please 


B00-538-5000 * 800-662-6279 (CA) ini hut soles department (or Ihe amount Са resident» muil 
inzlude ЕТ agiles ax Hay Area and LA raaidenia include & 5. Кайс 
(408) 995.5430 « Telex 171-110 aubjer! lo change wifhou! notice We are по! гаврата for 
lypographical errora We reserve the right Io limit quantities and to 

substitute manufaciurer АП merchandise шіһрегі to prior gale 


Apple is a trademark of Apple Computer Corporation © Copyright 1984 JDR Microdevices 
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UNCLASSIFIED ADS 


BYTE is conterned about software piracy. Unclassified 
ads proposing exchanges of software must specify that the 
software wes written by the individual or is in the public 
domain. BYTE reserves the right to reject алу unclassified 
ad that does not meet this criterion. 


WANTED: Tax-exempt. nonprofit residential main 
streaming organization that trains праска 
mentally retarded young adults seeks donation 
personal computer equipment Materials will be 
used to train office skills; mathematics and 
budgeting Relerences and information avallable 
Terry Blackwell Chelsea Residence 193 9th Ave. 
New York NY 10011 1212) 924-4010 

WANTED: Tax-exempt. nonprofit organization seeks 
donation of Apple ar ‘feat grin e- computer and 
printer system for legal-assistance project 
References and IRS information on request. Will pay 
reasonable shipping costs. Jeanette Orlando. 
Women's Legal Clinic 11544 West Pico Blvd. Los 
Angeles СА 90064 (213) 478-0202 

NEEDED: Tax-deductible donation of IBM PC or сот» 
patible for a medical-research foundation for word 
processing, DNA sequence analysis. and statistics 
sought by molecular biologist returning to South 
America Will pay delivery Dr М Leonardo Satz 
МС! МІН Building 10/4817 Bethesda MD 20205 


(301) 496-9097 

NEEDED: Modem for the А I! for communication 
between schools Dr. Malley The School of Music 
6700 Melrose Dr McLean VA 22101 

WANTED: Nonprofi charitable organization 
welcomes fully tax-deductible contributions of 
TRS-80 computer equipment - іп every aspect 
of its affairs Dr Robert Cambridge Center 
for Behavioral Studies, 11 Ware St. Cambridge MA 
02138, (617) 495-9020 

WANTED: A French radio bulletin board video tele- 


іп ош service and Com 
300/300. ARTS. 6 rue des Ormes, 9412 Fontenny- 
Sous-Bois. France. tel: (Ol) 877-3232. 876-4534, 
873-9225 
WANTED: А handicapped тап would appreciate the 
donation of an Apple He including keyboard. 
monitor. two disk drives phone modem. and 
mouse Word-processing software and a letter qual- 
ity painter also welcome lim Krauth. | West Briar 
Dr. Madison Heights VA 24572 1804) 929-3416 
WANTED: ІВМ PC of compatible Н Н Suarez. 16 
bis. chemin des Genéts, 1202 Geneva. Switzerland 
: Schematic and technical information for 
an LAI80 DEC Printer І | can supply information 
on how to make the А180 operate with a Cen- 
tronics interface Orville Boston. 650 Blue Ridge Rd 
Pittsburgh. РА 15239 
FOR SALE: Ten platter-disk packs for Burroughs 8225 
drive part number 21583513. Will fit almost any Bur- 
roughs drive: $50 each lohn Shedlock, 25852 Via 
Lomas #39. Laguna Hills CA 92653 
NEEDED: Programming student needs an Apple ile 
with two disk drives. monitor and ged for word 
processing and programming Willing to pay for 
treight Kyle Ford. 784 Penny Royal Lane San Rafael. 
CA 94903 |415 479-1282 
FOR SALE: МРХ-16 Semi-Kit with 256K RAM. 
CP/M-86, switching power y with harness, one 
Tandon ТМІЮО-2 DS/DD disk drive. meta! enclosure. 
technical reference. and user's manual. Best offer 
‚ 5076 Roberts Dr. SuBox 86702. The 
Colony. TX 75056. (214) 370-0010 
WANTED: Атап 810 or 1050 disk drives compatible 
printer, used, in good workmg condition Also, 850 
жаған module Manuel Lopez, РОВ 316. Bronx, 
54 
FOR SALE: VIC-20 plus 16К RAM. user's guide. pro- 
s reference guide and 
more 5200 or best offer plus shipping. Eduardo 
Fernandez. 185 Parkside Ave. Rochester. NY 14609. 
WANTED: Complete sets of back issues not in 
binders, in excellent condition: Interface Age: Vol. | 


8. Popular Computing: Vol. | th Vol 2. Compute: 
Vol | through Vol. 5. 80-Micro l Vol 
45 and Dr. Deb's jowmal Vol | through 86 


ium. Western Euro 

wer Reed Exp 550 - 20 cps. wide 
AR ' $669 (retail S895) 
80-column card and 64K for A 
5199) Panasonic CF160 IO-inch c 
(retail $399) paralle! printer 
Apples $60 Microtek serial printer card for A 
$120 (retail $19% Brand new. original cartons levin 
беті. 1380 Shorewood Dr La Crosse WI 54401. 
{6081 788-7673 

FOR SALE: H-Z89 includes 64K RAM. three 
Е5-232С serial ports one 54-inch disk drive Also, 
many utilities asking S800 Eric Mitchell, 43038 
Burlwood Dr Lancaster. CA 93534 (805) 941-1051 

FOR SALE: Nine 5-100 boards with documentation 
SD/DB2480 video. SDXersafloppy FDC. Ithaca 280 
CPU. CCS-2710 sertal НО CCS-2422 FDC, CCS-2810 
CPU SSM-IO-4 serial/parallel lade-DD FDC DRC 
16К RAM. Best offer over $1000 for all. Arthur 
Zatarain. 269 Hollywood Dr. Metairie LA 70005. 
(504] 835-4574 days. 

FOR SALE: Godbout 12-504 motherboard Factory 
A & T with active termination Never used. $75 
Mullen TB-4 S-100 Extender Board Kit with 
Probe new complete $37 50 | M Moulder РОВ 
1627 Кб. NY 12601 

NEEDED: Fulltime freelance writer would like to 
borrow computer and poar to complete books 
contracted for by publishers 1 а ers 
software for Apple Пе, Franklin ІВМ PC. or TR 
ІЛІ/4 Can t benefactor Will pay shipping both 
ways M Banks POB 312. Milford OH 45150 

WANTED: High school student would appreciate a 
donated ІВМ or an Appie Пе personal computer for 
programming and experimental paroma. Will pay 

‚ Bill Аспап, 5974 Log House Rd. Rt. 2. Hart- 


ford, WI 53027 
FOR SALE: Shugart SA 400 DD35T. $75. Four 5-100 
8K static RAM rds. $30 each. $100 4-MHz 2-80 
board 550. S-100 2P+ 25 ІЮ board kit: 575 ASCII 
$25. All of above for $300. was $1250. 
рең ped UPS prepaid. David Germain. 2415 North 
Place Phoenix AZ 85008 (602) 275-6620 
FOR SALE: Altos 586-10 16-bit multiuser system with 
IO-MHz 8086 2-80. 8089. 1O-megabyte hard disk. 
I-megabyte floppy 512K RAM. and a СРМ 
emulator System is expandable $8000 Mickey 
Franklin. 855 Victor Ave #302. Inglewood СА 
90302, (213) 671-6934 
FOR SALE: Cromemco 2-80 ZPU board with 18-slot 
terminated, fully populated 5-00 motherboard on 
rack-mount frame with guides. $399 or offer Also. 
5-100 IMSAI 24 by 80 9o with possible graphics 
бирү (memory mapped} 5199 АП above with 
documentation Will accept offers A. Тап 5749 
South Nepal Way. Aurora CO 80015 
FOR SALE: Memory chips 64K dynamic RAMs for 
the TI PC These will plug inta the RAM board and 
work exactly the same as rhe TI RAMS $9 50 each 
James Cox. 1712 Northerest Dr. Plano. TX 75075 
(214) 422-2968 alter 6 pm 
FOR SALE: Tektronix 4 | graphics terminal and 
4631 hard-copy unit. Both new in 1979. both In ex- 
cellent condition Were $7500 new, asking 61250 
each or best offer, Bryan Noe, 2581 River Oak Dr. 
Decatur, GA 30033, (404) 329-6251 
SEEKING: Worldwide correspondence with com- 
de Exchange information ideas and news. In- 


education. and graphics Tang 
B Tahir 58-U 6 PECHS. Karachi-29.. Pakistan 
WANTED: BYTE 
ested in the articles on the FO 


Men Lu = 
RTH programm 

language L. W Becker И. 144 py 44 Wild: 

wood, М} 08260 


FOR SALE: Pronto Series 16 computer. Runs MS-DOS 


2 0 and is IBM PC compatible 256K RAM, 51272 
swiveliit. ution monitor Uses intel $0156 
CPU. BOOK drive and Winchester cart 


(five megabytes} 53900. David Klotzbach. 2 25 > 
lumbia Circle. Plymouth. МА 02360. (617) 747-0430. 


FOR SALE: OS] C4P-MF. 36K. disk drive. black-and- 
white TV monitor S600 | ship with all documenta- 
tion and newsletter collection Also, Novation Cat. 
Okidata 82 make an offer Ted Morris. 6306 Kin- 
caid Rd.. Cincinnati. OH 45213-1418. (513) 731-3451 

WANTED: The Epson HX-20 Users Group (HUG) 
seeks programming and hardware for its news- 
letter that facilitates the exchange ol ideas among 
HX-20 users. Ad space is avatlable HUG. 415 Heron- 
do. Box 334. Hermosa Beach. CA 90254 

FOR SALE: Apple 11+ 48K late mode! rev? with 
Videx keyboard enhancer. eight function keys. co- 
resident AppiesofvInteger BASIC 5650 128K RAM 
card with software $180 Disk Ii with controller 
$200 Disk ti S160 АП for $1100 prepaid Also 
Apple Graphics Tablet $375. | Catholos Box 
44032. Omaha NE 58144, |4012) 895-5309 

WANTED: Lowercase board for TRS-80 Model ! Level 
П or word processor capable of handling lowercase 
without lowercase display Steve Cohn. 33 Cameo 
Rd, Commack. NY 11725 

WANTED: Modem and Expander | for Video Brain 
Computer James Wright POS 415, Denton MD 
21629, (ЗОН 479-2000 days of 479-3835 evenings 

WANTED: Integer card disk drive, and KoalaPad 
Tp Susor. 10] Buena Vista E San Francisco 

FOR — mM high-speed impact printer with 


serial bidirectional tractors. Full 
function with numeric keypad 55 cps com 
ріете е capability With а! cables Apple 

manuals 52975 post 
paid Bledsoe SR Box 20286 4 5 Mile Gold 


stream Fairbanks AK 99701 1907) 455-6904 
WANTED: Sanyo computer owners who would like to 
start or join a users group to explore its capabili- 
ties and potential by exchanging information ideas 
adv nd г Want to sell VIC-20 with 
pander Timothy Myers. 1201 
South Puget Dr A23, Renton WA 98055 
FOR SALE: Century Data Systems 833DA 300-mega- 
byte drives (like T302). micropenpherals ІСОМ dual 
&-inch floppy drives; AED 6200 LP dual B4nch 
E Oantex 2200 tape cartridge drive, Telety 
Dataspeed Hine printer. ADDS terminals. TEC 
terminals. and one old ІВМ 1052 Kerth Lamont 135 
Ann St. Clarendon Hills, IL 60514, (312) 654-1794 
WANTED: Bidirectional tractor-feed system for C. Itoh 
FP-1500-25P Starwriter printer. used or new. Hans 
Muessig Dennett. Muessig. Ryan & Associates, 1807 
Stevens Dr. lowa City, 1А 52240 
FOR TRADE: | would like to swap a four-user PDP- 
11/03 minicomputer system with 64K memory. hard 
disk and dual floppies. for ал ІВМ POXT or an 
Apple Mle yo. — ter. and documenta- 
tion. Michael Box 743 Newport. WA 
99156, (509) rns A 
WANTED: Student would like one keyset Jrom any old 
or nonfunctioning manual or electric typewriter 
— Holman 30 Highland Ave Feasterville PA 


т‚трачцорово о фавосвосчааа о салонов ооо 


UNCLASSIFIED POLICY: Readers wha have 
computer equipment! to buy, sell, or trade or who 
are requesting or giving advice may send a notice 
lo BYTE jor inclusion in the Unclassified Ads 
section. Т» be considered for publication, an adver- 
tisement тия be noncommercial and nonprofit 
{individuals or bona fide computer clubs}. typed 
double-spaced. contain 60 words or less. and In- 
clude пате and address. This is a free service; 
notices are printed as space permits. Your con- 
firmation of placement is appearance in an issue 
of BYTE as we engage іп no correspondence. 
Please allow at leas! four months for your ad 
іо appear Send your notices to BYTE. Um- 
dassified Ads. РОВ 372. Hanc. МН 03449. 
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BYTES ONGOING MONITOR Box 


АКТІСІЕҰ РАСЕ ARTICLE AUTHOR(S) 
| 107 Build the AC Power Monitor... ., Ciareia 
2 123 КАМАЗ: An Unlikely СотЫпацоп,...... Shapiro 
3 129 Cluster Алаіусіз,..................... Spencer 
4 135 The 65816 Microprocessor. 
Part 2: Hardware .,............,..... Hendrix 
5 142 Comparing Floppy Disks.... ..... . .Rodina 
6 145 The Theory of Disk-Error Correction... . .Sterling 
7 147 Floppy-Disk Ғогтив.................. Thompson 
8 150 Big Projects оп Small Machines. . ERU Appelbe 
Pournelle. A 
9 157 БОКИН ouis d oor iioc es lis 55%» .. Sorensen 
lo 177 Laser Graphics and Animation... ....... Collins 
Tucker 
t! 189 The Computer as an Artistic Tool. ...... .Kerlow 
12 211 Computer Landscapes. ............... Cooper 
13 221 Editors Choice... .................... Tazelaar 
14 227 Color Considerations. ....... Baldwin 
15 251 RealTime 3-D Graphics 
for Microcomputers....... база coss Newton 
l6 289 From Pixels to Microdots.... .....,.,.Tazelaar 
17 300 The Lilith Personal Computer......... . .Sand 
18 312 The Leading Edge Personal Computer... . Mazur 
I9 325 The Morrow МР-ІІ.......... eie s. Hellborm 
20 337 Five Voice Synthesizers..............2.. Smith 
21 351 Volition's Modula-2 on the Sage. ........ Joyce 
22 363 Computing at Chaos Manor: 
On the Road. .. ..... МЕТІ Роштейе, | 
23 393 BYTE West Coast: 
News from All Оуег................... Markaff 
Shapiro 
24 407 BYTE Japan: Show Тіте,..............КаіКе 
25 415 BYTE U.K.: The Sinclair OL. JM eee Pountain 
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NEW 
МЕ МН. VT. МА 
Раш McPherson Ir "uit 262-1160 
McGraw-Hill Publications 
575 Boylston Sreet 
Boston. MA 02116 


ATLANTIC 

NY. NYC CT 

Dick MoGurk (2121 912-3588 
Leah 5. Goldman (212) 512-2096 
McGraw-Hill Publicacions 


1221 Avenue of te Areias- Xr Floor 
New York NY 10020 


EAST 
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Daniel Ferro 1215) 496-1533 
McGraw-Hill Publications 
Three Parkwa 
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SOUTHEAST 
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Maggie М Dorvee (404) 252-0626 
McGraw-Hill Publications 
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Dennis Riley (214) 458-2400 
McGraw-Hill Publications 


5151 Beltline 
Dallas. ТХ 73240 
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Jack Anderson (312) 731-3740 
McGraw-Hill Publications 


3301 Red Hill Ave. 
Building J1—5uite 222 
Costa Mesa. СА 9256265 
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645 North Michigan Ave, 
Chicago. IL 60611 
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Page Goodrich (7 14) 557-6292 

McGraw-Hill Publications 


Karen Niles (213) 400-5243. 487-1160 
MoGra-Hill Publications 
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THE NEW BOMB RULES 


Starting with the June issue. perennial 
winners Steve Ciarcia and Jerry Pournelle 
have graciously offered to forgo any prize 
money that they win in the BOMB. BYTE 
staff members have always been ineligible 
for the prize money. More of our outside 
authors will now reap the benefits of doing 
well in this reader poll. 

Computing at Chaos Manor had "A Super: 
busy Month" and Jerry Pournelle is the first- 
place winner. John Bono. the author of the 
second-place feature, "Build A Printer 
Buffer; wins S100. Third in the countdown 
this month is Ezra Shapiro's preview of the 
lightweight but high-powered НР-110, Steve 
Ciarcias “Trump Card, Part 2: Software" 
placed fourth in the top [ive and in fifth 
place is Sabina Н. Saib's feature on "An 
Ada Language Primer. Part 1; an introduc- 
tion to the language endorsed by the 
Department of Defense Мс. Saib wins S50. 
Compliments to these authors for their fine 
work. 


NORTH PACIFIC 

НИ. WA ОК. ID. MT. NORTHERN CA, 
NV (ехо LAS VEGAS). W. CANADA 
David jarn (4151 362-4600 
McGraw-Hill Publications 

415 Battery Sueet 

San Francisco. CA 94111 


BID McAfee 415) 964-0624 
1000 Ehret Court—Suite 225 


Tom Harvey (505) 964-8577 
3463 State Soeet—Sute 256 
sama Barbara. CA 93105 


Post Card Mailings 
Pima іы 
Bradley Browne 16031 924-6166 
BYTE Publostions 
70 Main Street 
, NH 03458 


безгек Ltd 
Room 102, Yu Yuet ізі Bldg. 
43-55 Wyndham St. Central 
Hong Kong 
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tst PLACE SYSTEMS .. 264 
800 SOFTWARE .. MEE 
AST RESEARCH . , .., ‚49 
AST RESEARCH, ........-. № 
АТ & T CONSUMER PROD ИЮ, 307 
АТ Б T TECHNOLOGY Е ғ” 
АТ Б T TECHNOLOGY — 2100 101 
АТ Б Т TECHNOLOGY — 102. 103 
ACOM ELECTRONICS 38e 


ACT (NORTH AMERICA) INC 53 
ADDMASTER CORP 

ADV COMP PROD , 
АОУ TRANSDUCER DEVICES 396 
ALF PRODUCTS INC . ы 
ALL ELECTRONICS CORP 443 
ALLOY COMPUTER PRODUCTS 324 
ALMANAC COMP SUPPLY ... 494 
ALPHA OMEGA COMPUTER ia 
ALPHA OMECA COMPUTER 30 


AMDEK СОР. .. .. 138, 139 
AMERICAN MITAC CORP , 266 
AMPRO COMPUTERS INC . 96 
ANADEX ` i31 
ANTEX DATA SYS . 97 
ANTHROPOMORPHIC ss - .990 
APPARAT INC re 399 
APPLE COMPUTER INC . . CILI 
APPLE COUNTRY LTD. .. 477 
APROPOS TECHNOLOGY 478 
ARCTEC SYSTEMS 492 
ARTIFICIAL INTL RESEARCH 488 
ARTISOFT 494 
АЗНТОНЛАТЕ T 
ASHTON-TATE 339 
ATARI SOFT , 23 
AVERY LABEL . , 320 
AVERY LABEL 320 
AVOCET з 
ВЕС MICRO SYSTEMS 500 
BEB ELECTRONICS . 490 
BASF SYSTEMS 291 
BAY TECHNICAL ASSOC 22 
BAY TECHNICAL ASSOC 23 
BINARY TECHNOLOGY . 478 
BORLAND INTL ‚28. 29 
BORLAND INTL . 41 
BOTTOM LINE THE « 365 
BUSINESS WEEK 65 
BYTE CONNECTION THE . 434 
BYTE ADVERTISING MESSAGE .978 
BYTE BACK ISSUES 452 
BYTE. BOOK CLUB 481 
BYTE SUBSCRIBER MESSAGE 462 
ВҮТЕК COMP SYS CORP 430 
C WARE/DeSMET 254 
C-SYSTEMS 488 
C ПОН DIGITAL PRODUCTS 293 
C ПОН DIGITAL PRODUCTS 2939 
CSD INC : 174 
CALIF. СПА 306, 307 
CALIF MICRO COMP .. . 447 
CAPITAL EQUIPMENT CORP 262 
CDR SYSTEMS 478 
CENNA TECHNOLOGY INC, 197 
CENTROID 500 
CHORUS DATA SYSTEMS өз 
CHRISLIN INDUSTRIES. INC 392 
CHROMOD ASSOC. 194 
CHRYSTAL SOFTWARE 274 
COGITATE . 432 
COGITATE . . 498 
COLSY COMPUTER 402 


COMMERCIAL BUSINESS SYS 400 
COMMODORE BUSN MACHINES 62 
COMMUNICATIONS ELECTR 434, 435 
COMP COMPNTS UNLTD 510. $11 
COMP COMPNTS UNLTD 312. 313 


COMPETITIVE EDGE 11% 
COMPUADD ‚ 488 
COMPUADD 495 
COMPUMAIL 7 518 


inquiry Na. Page No. 
COMPUMAX , eo. . 819 

73 COMPUPRO . a hea ++ apne 288 
74 COMPUPRO ceros- sess M9 
“ COMPUPRO . . 414 

73 COMPUSERVE {#2 
76 COMPUTER BOOK CLUB THE 257 
7! COMPUTER CHANNEL 70 
78 COMPUTER CONNECTION INC 483 
79 COMPUTER DISCOUNT PROD 489 
403 COMPUTER EXPO .. 500 
80 COMPUTER GRAPHICS WORLD 298 
81 COMPUTER HUTOF NE. . 410 
82 COMPUTER INNOVATIONS | 248 
83 COMPUTER INNOVATIONS .. 304 
84 COMPUTER MAIL ORDER 224, 225 
85 COMPUTER PRICE CLUB. , 118 
a COMPUTER SALES... . ... 272 

87 COMPUTER SWAP SHOP , 498 
* COMPUTER WAREHOUSE 158 

88 COMPUTERS AND MORE .. . 85 
89 COMPUTING: . .. 432 
90 COMPUTRAX INC... , . 292 
9! COMPUVIEW PROD INC. 420, 421 
92 CONDOR COMP CORP ‚ 905 
93 CONRO¥LAPOINTE 236, 237 
94 CONROMLAPONTE . 25,237 
99 CONROVLAPONNTE , — 2346, 237 
382 CONSOLIDATED INTL 32 
96 CONTROL DATA. ..... .. 287 
97 CORVUS SYS INC 128 
99 COSMOS 309 
404 CROMEMCO ,5 
101 CUESTA SYSTEMS. .26 
102 С МАМА. , . . 263 
103 CUSTOM COMP TECH ‚ 499 
104 CUSTOM COMPUTER, . , ,.. 84 
* CUSTOM PROGRAM HOUSE 426 

105 DATA ACCESS CORP, |, 395 
106 DATA TRANSLATION 439 
107 ПАТАМАС. 203 
108 DATASOUTH COMP CORP 54 
109 DECILLIONIX INC. % 
0 ГС 5У5ТЕМ5 ... 4% 
001 DIGITAL LABORATORIES 346 
112 DIGITAL RESEARCH , 192, 133 
* DIGITAL RESEARCH COMP . 455 

113 DISK WORKS . 498 
* DISKETTE CONNECTION 443 

115 DISKS 'N THINGS 496 
116 DISKWORLD INC 78 
M7 DISKWORLD INC 259 
M8 DISKWORLD INC 370 
89 DISKWORLD INC . 396 
(20 DISKWORLD INC i 425 
121 DISKWORLD INC  ..., 426 
123 DISPLAY TELECOMMNCTNS . 497 
124 DOCUTEL OLIVETTI „o 393 
391 DONOHUE & COMPANY ...,.488 
12$ DOKAY COMP PROD INC $14, 91% 
386 DOW IONES 370 
381 DOW IONES NEWS/RETRIEVAL 341 
126 DOW JONES SOFTWARE 391 
127 DUAL SYSTEMS CORP 403 
128 DUPONT COMPANY . 346 
130 DWIGHT CO. INC... , 499 
(31 DYMEK CORP. , 219 
132 ПҮМАСОМР COMPUTER SYS. 368 
139 СУМАХ INC .. . 2. 279 
134 CYSANCORP . . . во 


inquiry No. Page No. 
І% ЕТ! 372 
139 EASTMAN KODAK CO... 428, 429 
* ECONOMY SOFTWARE..... . 206 
140 ECOSOFT.. ........... .% 
МІ EDGE MICRO SYSTEMS... 496 
142 EDUCATIONAL MICROCOMP — 300 
143 ELCOMP . н 494 
М5 ELEKTEK . . зю 
* ELLIS COMPUTING INC ‚ вт 
* ELLIS COMPUTING INC. 442 


ENCHANTED FOREST ...... 492 
ENERTRONIC ..... |. 
EPSON AMERICA, , . 87, ВЕ 89 
EXPERT COMPUTERS... .. .479 
EXPOTEK , ea. 493 
EXPRESS BUSINESS SOFTWARE 242 
EXSEL 47. жа 
FABRICATION CONCEPTS (NC 49 
FIDELITY COMPUTER PROD. 243 
FLAGSTAFF ENGINEERING ,. 401 
FLOPPY DISK SERV INC . 90 
FORTRON мс... .. 482 
FORTRON INC .. .. s. . AM 


Ful PHOTO РАМ ... 192, 133 


FUNTSU AMERICA .. . 186. 187 
СТЕК ... к rt gers ea .438 
GENERAL MICRO SYSTEMS. . 253 
GENERAL TECHNOLOGY .. 277 
GENESIS MICROSYSTEMS, , 117 
GIFFORD COMP SYS 137 
GILTRONIX INC 478 
GOLDEN SOFTWARE... .. MM 
НЫЕ COMPUTROMKS,. ... 191 
HHS MICROCONTROLLERS . 274 
HANDWELL CORP. ..... . 483 
HANDY © ASSOCIATES % 
HARMONY VIDEO .. 4% 
HARMONY VIDEO (0494 


HAYES MICROCOMP PROD. .36, 37 
HAYES MICROCOMP PROD 34. 33 
HAYES МСЕОСОМР PROD 377 
HEATH COMPANY ......- 206, 217 
HELIX SYS Б. DEVLP CORP. 271 
HELIX SYS. & DEVLP CORP. ,271 
HERCULES COMPUTER TECH 82 


HERMES PRECISA INTL. ta? 
HEWLETFPACKARD . 126, 127 
HEWLETFPACKARD .. . 294, 295 
HEWLETFPACKARD . . 347 
HEWLETT-PACKARD 97% 


HITECH INTL INC  .. . 498 


HOFFMAN INTL ....... 382 
HOLLYWOOD HARDWARE 218 
НОСЯ ЕОМ COMPANY 494 
HOUSTON INSTR/BAUSHSELOMB 159 
HYDRUS CORP .. , .272 
(BS CORP.. 1484290 RHF .% 
iIBM—(SG) SERVICES. .. .. ІШ 
iBM CORP . ,. .A 209 


(ILLUMINATED TECHNOLOGIES .52 


IMAGE COMP PROD. . 458 
INFOCOM . 174, 1973 
INNOVATIVE SOFTWARE 148, 149 
INTEGRAND T EL 
INTEGRATED DATA SYS. . 627 
INTERACTIVE STRUCT... 140 
INTER BUSINESS ` 454 
INTERSTAR CORP Р 419 


TO GET FURTHER information on the products advertised in BYTE. fill 
out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add 
a 20-cent stamp to the card, then drop it in the mail. Not only do you 
gain information. but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you a bigger BYTE 
The index is provided as an additional service by the publisher. who 
assumes no liability for errors or omissions. "Correspond directly with 
company. 
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192 iNTERTEC DATA SYS . . 1$ 
(93 ІМТЕРТЕС DATA SYS ........ 205 
194 JADE COMP PROD .. .. .. 901 
195 JADE COMP PROD . 502, 309 
196 |AMECO ELECTR , 200. 201 
(97 JAMES HALSTEAD & ASSOC. 272 
198 ЮК MICRODEVICES INC. . 520, 521 
199 JOR MICRODEVICES INC 522 523 
200 JOR MICRODEVICES INC . 524 
201 ПЛА INDUSTRY OF AMERICA, 195 
202 KADAK PRODUCTS . .. ап 
203 KEY TRONIC CORP... . 106 
205 KOALA TECHNOLOGIES CORP 239 
206 KORSMEYER ELECTR DESIGN 66 
207 LABORATORY MICROSYS , . 304 
208 LAWSON LABS . .. 389 
209 LIBERTY CROUP INC . . 491 
20 LNTEK INC ; 478 
211 LIONHEART PRESS 425 
212 LOGICAL DEVICES . 32 
213 LOGKALDEVKES. . .  , 496 
214 LOGICAL MICROCOMPUTER . $8 
215 LOMAS DATA PRODUCTS. . 77 
216 LONG-LIFE ACCESSORIES. . 425 
* LOTUS DEVELOPMENT , 460, 461 
218 LYBENCOMP SYS... 500 
219 УСО COMPUTER, , 495 
|5 M-SYSTEMS am 
* MACMILLAN BOOK CLUBS... 193 
220 MACROTECH INTL 201 
222 MAGNUM PC 256 
223 MANNESMANN TALLY 398 
224 MANX SOFTWARE SYS 16 
124 MANX SOFTWARE SYS. 51 
126 MARKEL SERVICE. INC ‚330 
227 MARYMAC INDUSTRIES 496 
228 MASTERBYTE COMP OF NY — 478 
229 MAYNARD ELECTRONICS ‚7% 
330 МСР APPLICATIONS 283 
* MCGRAWHILL BOOK СО 280, 281 
* MCORAWHILL CES $7 
234 мт 39 
232 MEMOREX MEDIA PROD 322 323 
293 MENLO CORP 404, 405 
234 METCHEM INTL CORP 498 
2395 МЕТА SYSTEMS 2. . . 494 
236 MFI ENTERPRISES INC — .. 267 
237 MICRO AGE COMP STORES INC 283 
286 MICRO CITY, 490 
239 MICRO ОАТА BASE SYS 134 
241 MICRO DESIGN INTL . 273 
242 MICRO EQUIPMENT CORP 118 
243 MICRO FOCUS... .. ...... IH 
246 MICRO MART INC 60, 61 
247 MICRODYNAMKS . . .. 500 
24B MICROGRAFX y , 1% 
249 MICKOMINT INC 404 
250 MICROPROCESSORS UNLTD 478 
13) MICROSHOP . 448 
132 MICKOSHOP 448 
* MICROSOFT CORP 72. 7) 
* MICROSOFT CORP >. № 
* MICROSOFT CORP 165 
* MICROSOFT CORP .. .. 167 
253 MICROTECM EXPORTS . — 140 
294 MICROTEK LAB occ 2% 
255 MICROTIME 4 
256 MICROVOICE CORP 21 
257 MICROWAY 91 
258 MIDWEST MICRO-PERIPHERALS 34 
259 MORGAN COMPUTING CO. 179 
260 MORROW 373 
261 MOUNTAIN VIEW PRESS 173 
262 MOUSER ELECTRONICS. . 274 
NC MEMOREM, 
264 MULTITECH SYSTEMS . 24 
166 MYLSTAR ELECTRONKS . 498 
267 NATIONAL INSTRUMENTS 50 
159 NBS DISKETTE SALES — ...442 
269 NEC INFORMATION SYS . СЫ 
39$ NEW GENERATION SYS, . 390 
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inquiry No. Page No. 
270 NETWORX INC 210 
328 NEW MICROS INC ge 
274 NICOLET PARATRONICS 30 
273 NORTH HILLS CORP ан 
272 NORTH HILLS CORP (0418 
274 NORTHWEST DIGITAL SYS. 337 
87% NORTRONICS DATA. 412, 413 
146 NOVA COMPUTER/ELECTRADE 68 
> NRI SCHOOLS ELECTR DIV 433 
277 OKIDATA 49 
278 OKIDATA , 155 
261 OLYMPIA USA INC ‚ + 1 
482 OPEN SYSTEMS ІМСЛЈССЕ 317 
283 OREGON SOFTWARE 138 
400 ORYX SYSTEMS 444. 443 
401 ORYX SYSTEMS 444. 445 
402 ORYX SYSTEMS. 444. 445 
285 РС NETWORK . 09 
” ЕНЕ: 494 
267 PACIFIC EXCHANGES. .352. 382. 
389, 478. 488. 490. 492. 494, 498 

* PARADISE SYSTEMS 46, 47 
288 PC PIPELINE . 499 
* PENCEPT iNC 319 
290 PERSOFT 343 
291 PHOENIX ELECTRONIC DEVLP 490 
292 POCKET TECHNOLOGY . 207 
293 POLAROID CORP . 20, 21 
495 POPCOM/PRENTICE CORP ,26% 
390 PRECISION DATA PRODUCTS |488 
2% PRIMAGES INC 371 
297 PRINCETON GRAPHIC SYS % 
198 PRIORITY ONE ‚ 352 
299 PROGRAMMERS SHOP . 388 
300 PROGRESSIVE MKRO DISTR 487 


GET PREPARED 


ENTER YOUR 


READER SERVICE 


inquiry Mo. Page Na 
PROMETHEUS 231 
PROTECTO ENTERPR 245 
PUBLIC DOMAIN SFTW CIR 492 
PURCHASING AGENT THE — 419 
PURPLE COMPUTING 488 
QANTEX DiV 220 
QUANT SYSTEMS 491 
QUARK INCORPORATED 241 
QUBIE DISTRIBUTING 143 
RACALVADIC 268. 269 
RADIO SHACK civ 
RELAX TECHNOLOCY 144 
ROGERS LABS 490 
ROCERS LABS 490 
6.100 DIV 696 CORP 508 
5.400 DIV 696 CORP 509 
SAB-LINK INC 49% 
SAFEWARE 26 
SAV-ON COMPUTERS 5ш. 517 
SCHULZ ENTERPRISES 490 
SCIENTIFIC RESEARCH CORP 214 
SCOTTSDALE SYSTEMS 122 
SEMIDISK SYSTEMS ‚ № 
SENTINEL TECHNOLOGIES 3921 
SEQUITUR SOFTWARE 490 
SHEPHERD MARKETING . 492 
SILICON SPECIALTIES 204 
SLICER COMPUTERS 449 
SLR SYSTEMS 395 
SOFTCRAFT 379 
SOFTWARE ARTS 229 
SOFTWARE SERVICES 300 
SPERRY CORP 37 
STAR MICRONICS 2% 


5%.58.58.,5.58.225.%2: ЕБШЕҢ%О ЕЕ 


SUBSCRIBERS ONLY! 


STARBUCK DATA CO 


Inquiry No. 


STB SYSTEMS 
STRAWBERRY TREE COMP 


Page No. 


354 
467 


STRUCTURAL PROGRAMMING В 


SUMICOM 
SUNOL SYSTEMS 
SUNTRONICS 
SUPERSOFT 
SYSOEN INC 


SYSTEMS MANAGEMENT ASSOC 93 
SYSTEMS МАМАСЕМЕМТ ASSOC 333 


SYSTEMS STRATEGIES неё 
TALLCRASS TECH 3 
TATUM LABS JEE 
TOt SYSTEMS INC 14 
TEKTRONIX INC 213 
TELEBYTE TECHNOLOGY INC 446 
TELETEK ENTERPRISES INC 43 
TERRAPIN [NC 496 
TEXAS INSTRUMENTS 11, 12. 13 
TEXAS INSTRUMENTS 377 
THOUGHTWARE 292 


THREE M COMPANY 348, 349 


TIGERTRONK S 


TINNEY ROBERT CRAPHICS 431, 439 


TOSHIBA AMERICA INC 
TOPAZ 

TRANS WORLD AIRLINES , 
М8 COMPONENTS 

US ROBOTICS 

UNIFIED SOFTWARE SYS 
UNIPRESS SOFTWARE INC 
UNISOURCE 

UNIVERSAL DATA SYS , 


érequiry Мо, Page Na 
359 VERBATIM CORP 173 
380 VERTEX SYSTEMS 344 
361 VERTEX SYSTEMS 345 
362 VIDEO DYNAMICS 478 
393 VIDEO LOGIC 492 
353 VIDEX 27 
364 VISUAL COMPUTER 248. 249 
369 VISUAL TECH INC " 

* ММ COMPUTER ELECTR 352 
366 WADSWORTH PROF SFTW 380 
368 WANG ELECTR PUBL INC 16 

* WAREHOUSE DATA PRODUCTS 397 
396 WESTERN DATACOM 409 
969 WHITESMITHS LTD 335 
387 WILEY PROFESSIONAL SOFT ба 
%70 WILLAMS MARK СО eds 
37: WINTEK CORP TT 
372 WINTEK CORP 352 
373 XLNT DISKETTE 374 
374 Х05 496 


* Carepa йт with company 


INTERNATIONAL ADVERTISING SECTION 


501 AMERICAN BUYING Б EXPORT 32G 

* BYTE ADVERTISING MESSAGE TIR JIC 
900 СА5Ю 32A 
502 MULTITECH INDUSTRIAL COMP 32H 
403 OLIVETII 31D 
$04 OLIVETTI 32Е 
40% OLIVETTI 32F 


Біз domtx ingirit рг 


Use БҮТЕ "8 Automated Inquiry Management System 
Available 24 Hours, 7 Days a Week 


1) Write your Subseriber Number, as printed on 
in boxes in Step 4 below. (Do not add 0's to fill in blank boxes) 

2) Write numbers for information desired in boxes in Step 6b below. 
(Do not add 0's to fill in blank boxes) 


ur Subseriber I.D. Card, 


3) Now, on a Touch-Ibne telephone dial: (413) 442-2668 and wait for voice 


commands. 


4) When AIMS says: “Enter Subscriber Number” 


SUBSCRIBER AND (Enter by pushing the numbers and symbols 4 or * enclosed in the 
ISSUE NUMBERS boxes] on tele 


h di blank bo 
Enter ООН IB | му 


ENTER YOUR. 
INQUIRIES 


END SESSION 


5) When AIMS sa 
Enter [Il Œ 


“Enter magazine code & issue code” 


6a) When AIMS says “Enter (next) Inquiry Number” 
Enter one inquiry selection from below (ignore blank boxes) 
b) Repeat 6a as needed (maximum 17 inquiry numbers) 


1.000 Ж а ЕЕЕ 


7) End session by entering ОИ 
8) Hang up after hearing final message 
If you are a subscriber and need assistance, cal! (608) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
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AND EASE- 
OF-USE. 


Introducing the 

Spinwriter 8850. 

Our newest, and fastest, Spinwriter? 
printer operates at over 550 words- 
per-minute. And is extraordinarily 
easy to operate. 

For one thing the Spinwriter 8850 
takes care of basic settings such as 
pitch and forms length automatically. 
Of course you can also change either 


E THE 8850 
| | ж Р JOINS THE 
, HiGHLY-RELIABLE 
аа” Р SPINWRITER LINE 


one at the touch 
of a button. It also 
has a unique control panel. 

With large, legible alphanumeric 
LED' sto indicate the specific opera- 

ating status. 
And make it 
simple for 
even an un- 


НЕ ator to use 
FACT THAT PAPER SOUT AtOT to use. 


And, of 
course, the 
8850 has all 
the UM 
ан quality ап 
COVER OPEN reliability that 
make a Spinwriter a Spinwriter. 
The first choice of IBM PC 
users. 


The Spinwriter printer was the first 
totally plug compatible letter-quality 


printer available for 
the IBM® PC. It's 
still one of the few 
that works with all 
IBM PC software, 
as le, as "d 
popular pac 8 
You'll notice A 
even its 

looks are 

com- 

patible. 


Spinwriter 

printers also 

aie you capa- 
ities you won't 

find on other prin- 

ters. Like a selection 

of 80 different print 

styles. 

And, nine easily 
installed forms han- 
dling options that 
can accelerate your 
printed output even 
more. Spinwriter 
printers also have 
an enviable record 
for reliability. 

In fact, several 


à tegistered trademark of NEC ВМ в a rogestered 


таста ol pd Business Machines 
Circle 269 on inquiry card. 


7 
E 


NO OTHER LETTER-QUALITY 
PRINTER CAN TOUCH OUR 
NEW SPINWRITER FOR SPEED 


RT THE PRESS OF A BUTTON 
years without a failure is not unusual. 
N o wonder there are more Spinwriter 
printers hooked up to IBM PC's than 
any other letter-quality printer. 
How to get up to speed. 
For more information 
on the Spinwriter 8850 
or our two companion 


THE 8850 PLUGS RIGHT 
INTO THE IBM PC 


models, just call NEC Inform- 
_ tion Systems at: 1-800- 
343-4419; in Massachu- 
setts call (617]264-8635. 
Also available at: 
Entre, 1-800-HI 
ENTRE: 


1101; (Out- 
side Califor- 
nia) 1-800- 

' 423-3308. 

Г Find out why 
more and more 
' IBM PC users 

' are saying. 

| "NEC and me." 


Presenting MultiMate 


Word Processing 


for the 


Tandy T RS-80 Model 2000 


If you're looking for a 
Word processor you can 
form a lasting relation- 
ship with, look no fur- 
ther than a Tandy 2000 
with MultiMate. Multi- 
Mate is one of the most 
powerful word process- 
ing programs ever de- 
signed for useon a 
microcomputer. 


It's packed with over 
one-hundred features 
and functions— most of 
which can be accessed 
with just one or two 
keystrokes. To save 
time you can edit one 
document while print- 
ing another. Recall 
often-used text. Create 
your own mailing lists. 


Perform mathematical 
calculations. Even cre- 
ate documents from 
the files of another 
computer. 


MultiMate for the 
Tandy 2000 is availa- 
ble from Radio Shack 
Computer Centers for 
half the price you'd pay 
somewhere else—just 
$249.95. And no one 
else can offer you the 
ultra-high performance 
of our Tandy 2000— 
lease the system pic- 
tured for only $150 per 
month*. Be sure to ask 
about our training and 
support for 
MultiMate, too. 


———" — E 1eered for Excellence 
ШУ "ERAS, We've introduced the latest іп technol- 


ору for over 60 years. The Tandy 2000 
represents the state of the art in per- 
formance, quality and breakthrough. 


Circle 310 on inquiry card. 


USER-FRIENDLY 
15 ONE THING 
BUT THIS 1S 
RIDICULOUS! 


Our new 1985 Com- 

ре Catalog is yours 

for the asking at any 
Radio Shack Computer 
Center. Check out our 
complete line—from 
lap-size portables to 
multi-user office sys- 
tems. We invite 
comparison! 


ателер at over 1. ым 
Radio Shack Computer Cen 
and at participating Radio Shack 


Radio /һаек 


COMPUTER CENTERS 


А DIVISION OF TANDY CORPORATION 


уз applicable use/sales Tax. Prices apply а! Radia Shack Com- 
he Canters and Расин s ores and dealers Multimate is а 
trademark of Милане Internatonal, inc IBM is a requslered 
trademark of International Business M Com Magus 
of PC World, San З i СА. 
Publishing 


quotes permessmon 
and PC пе, Copyright 1964, Zi11-Davis Publish 


